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Section 1.0:  INTRODUCTION AND SITE DESCRIPTION 
 
 
 This semiannual report contains groundwater monitoring data collected from Site 1523, 
Marine Corps Base (MCB) Camp Pendleton, during the two most recent quarterly groundwater sampling 
events (October 2005 and January 2006) and includes historical data from all previous groundwater 
monitoring events.  In addition, this report describes and presents results from the additional site 
assessment activities conducted at Site 1523 during September 2005.  The groundwater is being 
monitored on a quarterly basis for petroleum hydrocarbon constituents and specific indicators associated 
with remediation by natural attenuation (RNA).  This task was initiated under Task Order No. 0102 for 
the Naval Facilities Engineering Service Center (NFESC) Contract No. N47408-01-D-8207.   
 
 Site 1523 is located in Area 15 on the east side of Camp Pendleton, east of Vandegrift 
Boulevard (Figure 1) and just south of 11th Street.  The site consists of Building 1523 and the area that 
formerly contained two underground storage tanks (USTs).  Because of the close proximity of the two 
tanks, the site is simply referred to as Site 1523.  In September 1996, one 1,000-gallon reinforced 
concrete UST and one 1,500-gallon reinforced concrete UST were removed from the site.  Both USTs 
reportedly contained diesel fuel that was used to heat Building 1523.  Several soil samples were taken 
from the excavation area, which indicated the presence of hydrocarbons related to diesel fuel. 
 
 Surface runoff from the site generally flows into a small, unnamed ephemeral stream that lies 
approximately 420 ft east of the site.  The stream flows in an easterly direction and eventually discharges 
into the southerly flowing Pilgrim Creek, which is a tributary to the San Luis Rey River.  According to 
the Water Quality Control Plan for the San Diego Basin (RWQCB, 1994), Site 1523 is located within the 
Mission Hydrologic Subarea of the Lower San Luis Hydrologic Area in the San Luis Rey Hydrologic 
Unit.  Groundwater in this area has supply uses beneficial to municipal supply, agricultural supply, and 
industrial service supply.  The nearest major surface water body is Lake O’Neil, located approximately 2 
miles northwest of the site.  The nearest downgradient water supply well is located approximately 5.75 
miles southwest of the site, is adjacent to the San Luis Rey River, and serves the city of Oceanside, CA. 
 
 The geology at Site 1523 in the upper 7 to 8 ft below ground surface (bgs) is composed 
almost entirely of silty sands.  The sands are fine to medium grained with a yellowish brown color and 
exist from approximately 7.5 ft bgs to the surface.  Underlying the silty sands are Cretaceous-aged 
weathered and fractured bedrock which are olive gray to yellowish brown in color, decomposed, and 
slightly weathered.  Groundwater elevations at the site range from approximately 323 to 345 ft above 
mean sea level (amsl) (approximately 30 to 49 below the top of the well casing).  According to 
information presented in Ninyo and Moore (2000), Site 1523 appears to be located on a bedrock high, 
with groundwater flowing from the center in all directions at varying gradients.  Based on groundwater 
contamination distribution, the major component of flow appears to be to the east and northeast. 

 



 2 
 

Section 2.0:  ADDITIONAL SITE ASSESSMENT ACTIVITIES 
 
 This section presents information regarding additional site assessment activities conducted at 
former UST Site 1523 during September 2005. 
 
2.1 Regulatory Correspondence   
 
 At Site 1523, low-level detections of TPH-D in wells outside of the former tank cavity, as 
well as the presence of free product in monitoring wells located within close proximity to the former tank 
cavity, were historically observed and indicated that some migration of petroleum hydrocarbon 
constituents in groundwater may be occurring.  On July 20, 2004, personnel from the San Diego Regional 
Water Quality Control Board (RWQCB), Southwest Division Naval Facilities Engineering Command, the 
Assistant Chief of Staff of Environmental Security for Camp Pendleton, and Battelle performed a site 
walk at Site 1523.  This site walk was designed to evaluate the logistical challenges associated with the 
installation of additional groundwater monitoring wells in the adjacent canyon in order to further define 
the extent of the groundwater hydrocarbon plume.  During the site walk, potential well locations were 
recommended and documented in a meeting minutes/summary package (Battelle, 2004). 
 
 In response to these recommendations, Battelle submitted the following document on April 
15, 2005, to the Navy:  Letter Work Plan for Additional Groundwater Monitoring Well Installations and 
Assessment at Former Underground Storage Tank Site 1523, Marine Corps Base Camp Pendleton 
(Battelle, 2005a) (Attachment 1).  This document, which was approved by the RWQCB on June 30, 2005, 
(RWQCB, 2005) outlined the objectives and procedures for additional site characterization activities to be 
conducted at former UST Site 1523.   
 
2.1.1 Groundwater Investigation.  Following approval from the RWQCB, additional site 
assessment activities were conducted by Battelle at Site 1523 between September 9 and September 15, 
2005.  During this time, three additional groundwater monitoring wells (1523-MW06, 1523-MW07, and 
1523-MW08) were installed.  Monitoring wells 1523-MW06 and 1523-MW07 were installed in the 
canyon located to the northeast of the former USTs, which is the interpreted groundwater flow direction 
from the UST cavity.  Well 1523-MW08 was installed to the southeast of the former UST cavity to 
further define potential contaminant migration in this direction.  No soil samples were collected as part of 
this investigation, as the soil plume at former UST Site 1523 had been completely defined (Ninyo and 
Moore, 2000).     
 
 Groundwater monitoring wells 1523-MW06, 1523-MW07, and 1523-MW08 were developed 
on September 23, 2005.  The development logs for these wells can be found in Appendix A.  Soil boring 
logs and well completion diagrams for these wells are presented in Appendix B, along with site survey 
data.   Figure 2 illustrates the locations of the additional groundwater monitoring wells installed at Site 
1523 in relation to the existing groundwater monitoring well network.  Groundwater monitoring well 
1413-MW08 was designed and constructed based on historical site groundwater levels and groundwater 
gradients in conjunction with field observations made during the drilling of the well.  The well extends to 
a depth of 40 ft bgs and is screened from 25 to 40 ft bgs.  Although groundwater was detected at 
approximately 28-29 ft bgs in 1523-MW08, and a nearby existing groundwater monitoring well (1523-
MW04) exhibited groundwater levels of 37 ft bgs during the time of installation, 1523-MW08 has been 
dry since its installation on September 15, 2005.  This well will be monitored continually for 
groundwater, and will be sampled whenever possible.  
  
 Sampling of the upgraded well network at Site 1523 was initiated during the October 2005 
and January 2006 quarterly groundwater monitoring events, and is discussed in detail in subsequent 
sections of this report.  Laboratory analytical results from these sampling events are presented in Table 1.    
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2.1.2 Source Removal Activities.   In addition to the expansion of the groundwater monitoring 
well network at Site 1523, it was recommended by RWQCB personnel that the excavation of 
contaminated soils be completed at Site 1523 to the extent practicable.  During July 2005, approximately 
512 yd3 of contaminated soils were removed from the site.  For a complete description of all excavation 
activities conducted at Site 1523, please refer to the Summary Report of Remedial Action Activities at Site 
1523, Marine Corps Base Camp Pendleton (Battelle, 2005b). 
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Section 3.0:  WATER-LEVEL MEASUREMENTS AND GROUNDWATER SAMPLING 
 
 
 Seven groundwater monitoring wells (1523-MW01 through 1523-MW07) at former UST Site 
1523 were sampled during the October 2005 and January 2006 sampling events.  Well 1523-MW08 was 
dry during October 2005 and January 2006 and was not able to be sampled.  Also, the two recovery wells 
(1523-RW01 and 1523-RW02) at Site 1523 were not sampled during this time, as these wells are part of 
the free product recovery program which has been implemented at the site. 
 
 Groundwater samples were collected using the low-flow sampling technique during each 
sampling event.  A portable micropurge pump was used to purge and sample each well.  Following a 
complete round of groundwater level measurements at the site, the pump inlet tubing was carefully 
lowered to the middle of the screened interval of each well a minimum of two hours prior to the initiation 
of purging (this process minimizes turbidity within the well).  Following the initiation of purging, the 
water level in each well was measured during drawdown to help determine the most appropriate flowrate 
for the well.   
  
 Prior to any purging/sampling activities, the depth to groundwater was measured and 
recorded for each of these wells.  Analyses for the groundwater samples included on-site water quality 
parameter readings, as well as analyses for various organic and inorganic compounds by a stationary 
laboratory.  The following subsections describe the procedures followed in the field, as well as the various 
analyses performed on groundwater samples collected from Site 1523. 
 
3.1 Field Data Collection 
 
3.1.1 Water-Level Measurements.  Water-level measurements were collected in accordance with 
the procedures provided in the Final Project Plan/Sampling and Analysis Plan for Remediation of 
Various Former UST Sites in Areas 13, 14, 15, and 21 at MCB Camp Pendleton (Battelle, 1999).  All 
data were recorded in field logbooks dedicated to Site 1523.  Hard copies of the logbook sheets 
containing the field data collected are included in Appendix A of this report.  An oil-water interface probe 
was used to monitor the depth to groundwater and to check for the presence of free product.   
 
 Because groundwater flows radially away from the source area at Site 1523 at varying 
gradients, the average groundwater flow direction and hydraulic gradient at Site 1523 could not be 
determined.  Instead, groundwater elevation contour maps were constructed on a site map showing 
measured groundwater elevations for October 2005 (Figure 3a) and January 2006 (Figure 3b).  The 
groundwater elevations measured in October 2005 and January 2006 were relatively consistent with the 
historical groundwater elevations measured across Site 1523.   
 
 The major component of groundwater flow appears to be to the northeast based on the 
historic observed decrease of free product thickness in that direction.  Water-level and free product 
measurements were taken from the top of casing, and the results are presented in Table 2.   
 
3.1.2 Free Product Recovery Activities.  Five monthly free product recovery events were 
conducted at Site 1523 during this reporting period, the first of which occurred on September 9, 2005.    
Two recovery wells (1523-RW01 and 1523-RW02) are used at the site for free product recovery.  Results 
from these efforts, as well as from all historical free product removal activities, are presented in Table 3.   
 
 Free product has not been detected in 1523-RW01 since August 15, 2005, at which time 0.02 
ft of product was measured in the well.  Furthermore, free product has not been detected in 1523-RW02 
since October 18, 2004, when 0.08 ft of product was measured.  The decrease and absence of free product 
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in these wells can be attributed to the free product recovery program, which was permanently 
implemented at Site 1523 on October 18, 2004.  This program is intended to remove free product in 1523-
RW01 and 1523-RW02.  The recovery program consists of installing 2-inch-wide, 36-inch-long 
selectively absorbent SoakEase™ socks in the two recovery wells as a passive collection system for free 
product, with each sock being capable of absorbing up to 3 quarts of product.  The socks each have been 
placed in weighted, stainless-steel canisters to prevent hang-ups; the canisters also ensure that the 
absorbent media is immersed within the free product.   
 
 The free product recovery socks were installed in wells 1523-RW01 and 1523-RW02 on 
October 18, 2004; prior to sock installation, approximately 1.5 L and 1 L of product were removed from 
each well, respectively.  The SoakEase™ socks were most recently replaced on January 20, 2006.  
Between September 2005 and January 2006, only trace amounts (sheen) of free product have been 
observed in and recovered from groundwater that was wrung and recovered from the absorbent socks.  
 
 Due to the limited amounts of free product being recovered from 1523-RW01 and 1523-
RW02, the recovery events at Site 1523 were reduced in frequency from a bimonthly to a monthly basis.  
This change in frequency was initiated in April 2005. 
 
3.1.3 Water Quality Parameters.  Water quality parameters, including temperature, pH, 
conductivity, dissolved oxygen (DO), turbidity, salinity, and oxidation-reduction potential (ORP), were 
collected throughout the purging process.   
 

The groundwater monitoring well network sampled at Site 1523 during the October 2005 and 
January 2006 sampling events were first micropurged, which involves pumping at much lower rates than 
traditional purging methods.  The objective of micropurging is to minimize the stress to the groundwater 
system by decreasing drawdown caused by pumping.  The pumps are placed in the wells several hours 
prior to pumping in order to reduce turbidity.  Pumping at low flowrates effectively isolates the screened 
interval from the overlying (stagnant) casing water, thereby sampling water from the screened interval 
only.  Typically, flowrates on the order of 0.1 to 0.5 L/min are used during micropurging.  Water is 
purged from the well until the field measurements of pH, temperature, DO, ORP, specific conductivity, 
and turbidity stabilize.  Groundwater samples are collected immediately following parameter 
stabilization.   

 
Table 1 provides the final field parameter readings collected immediately prior to sample 

collection, during all quarterly groundwater sampling events.  Well 1523-MW06 was purged dry in 
January 2006 and water quality parameters were not able to be collected at this time.  Copies of the 
original field data collection log sheets for the most recent quarterly sampling events are provided in 
Appendix A. 

 
3.2 Analytical Results  
 
 Groundwater samples were collected at former UST Site 1523 during October 2005 and 
January 2006 in accordance with requirements in the Site Assessment and Mitigation (SAM) Manual 
(DEH, 2004).  Table 4 provides a summary of groundwater sampling methods, analytes, requirements, 
and analytical methods for the current groundwater monitoring event.  All samples were shipped via an 
overnight courier under chain-of-custody documentation to Alpha Analytical, Inc., of Sparks, NV, for 
organic analyses.  Alpha Analytical, Inc., is a California Department of Health Services (DHS)-certified 
laboratory.  The samples were analyzed for the following parameters: 
 

• Total petroleum hydrocarbons (TPH) extractable as diesel (-D) and motor oil (-MO) 
• Volatile organic compounds (VOCs) 
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• Benzene, toluene, ethylbenzene, and total xylenes/methyl-tert-butyl ether (BTEX/MTBE) 
• Polynuclear aromatic hydrocarbons (PNAs) 
• Monitored natural attenuation (MNA) parameters 

o Total organic carbon (TOC) 
o Methane 
o Nitrate/nitrite/sulfate 
o Manganese/lead/iron 
o Alkalinity/total dissolved solids (TDS). 

 
Results for all analyses can be found in the laboratory analytical reports provided in 

Appendix C, as well as Table 1.  Well 1523-MW08 was dry over the last two quarters and was not 
sampled.  Well 1523-MW06 was purged dry in January 2006 and only VOC samples were collected.  
Additionally, no water quality parameters were collected for well 1523-MW06 in January 2006.    

 
 Groundwater samples collected at Site 1523 during the October 2005 sampling event 
indicated that TPH-D was present at low levels only in wells 1523-MW01 and 1523-MW03 at 
concentrations of 0.055 and 0.077 mg/L, respectively.  Neither of these values exceed the Water Quality 
Criterion (i.e., taste and odor threshold concentration [TOT]) of 0.1 mg/L for TPH outlined in the 
amended Water Quality Control Plan for the San Diego Basin (9) (RWQCB, 1994).  With the exception 
of an ethylbenzene detection in 1523-MW05 of 1.1 μg/L and a trichloroethylene detection in 1523-MW03 
of 1.7 μg/L, no other VOCs were detected in Site 1523 groundwater during October 2005.  Each of the 
VOC detections fell well below their respective maximum contaminant levels (MCLs).  Furthermore, no 
PNA constituents were detected in the groundwater during this sampling event. 
 
 Groundwater samples collected during the January 2006 sampling event indicated that    
TPH-D was present at low levels in the following groundwater monitoring wells:  1523-MW01 (0.074 
mg/L), 1523-MW02 (0.10 mg/L), 1523-MW03 (0.15 mg/L), and 1523-MW06 (0.15 mg/L).  Based on 
these results, the TOT level of 0.1 mg/L for TPH was slightly exceeded in 1523-MW03 and 1523-MW06.  
Benzene and ethylbenzene also were detected in 1523-MW01 at concentrations of 0.46J and 2.4 μg/L, 
respectively; benzene was detected in 1523-MW03 at 0.29J μg/L; and naphthalene was detected in 1523-
MW03 at 2.6 μg/L.  Furthermore, trichloroethylene was detected in 1523-MW03 at a concentration of 2.0 
μg/L and in 1523-MW05 at a concentration of 1.5 μg/L.  Each of the VOC detections were below their 
respective MCLs, and no other VOC or PNA constituents were detected at Site 1523. 
 
 A complete list of selected analytical data from the quarterly sampling events and pertinent 
MCLs is presented in Table 1.  Copies of the laboratory analytical reports for the October 2005 and 
January 2006 sampling events are provided in Appendix C.  Figure 4 shows all hydrocarbon contaminant 
concentrations in groundwater observed during the April 2005, July 2005, October 2005, and January 
2006 sampling events.  Figure 5 presents historical TPH, BTEX, MTBE, naphthalene, and 
trimethylbenzene (TMB) concentrations for nine wells (1523-RW01, 1523-RW02, and 1523-MW01 
through 1523-MW07) at Site 1523.  Note that the contaminants that were reported at nondetectable levels 
during a particular sampling event were included on the historical plots as zero, although detection limits 
vary from sampling event to sampling event.   
 
3.3 Evaluation of Biological Indicator Parameters 
 

Specific chemical indicators of biodegradation were measured during the October 2005 and 
January 2006 sampling events in order to monitor biological processes that contribute to natural 
attenuation of hydrocarbon-based fuels.  These parameters include electron acceptors (DO, nitrate, and 
sulfate), metabolic byproducts (methane, ferrous iron, and manganese), and general indicators of 
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biological activity (alkalinity and ORP).  When these parameters are involved in biological reactions that 
result in degradation of contaminants, predictable changes in the concentrations of these parameters 
result.  Electron acceptors are consumed during biodegradation, resulting in lower concentrations of these 
compounds in the contaminated area.  Metabolic byproducts are produced, resulting in increased 
concentrations of these compounds in the contaminated area.  Results from these analyses for each of the 
quarterly sampling events conducted at Site 1523 are presented in Table 1.  

 
Dissolved oxygen concentrations at Site 1523 ranged from 0.18 mg/L (1523-MW01) to 5.15 

mg/L (1523-MW04) during October 2005, and from 0 mg/L (1523-MW01 and 1523-MW05) to 4.11 
mg/L (1523-MW07) in January 2006.  Historic and recent dissolved oxygen readings indicate that 
concentrations are generally much lower in wells which exhibit measurable amounts of petroleum 
constituents.  These data indicate that aerobic biodegradation may be occurring in areas of hydrocarbon 
contamination at the site.   

 
Nitrate levels ranged from 0.75 to 180J mg/L in wells 1523-MW01 through 1523-MW07 in 

October 2005.  The nitrate levels were slightly lower in January 2006, with levels ranging from 0.47 to 
150 mg/L.  No correlation between lower nitrate levels and elevated petroleum concentrations was 
identified at Site 1523.       

 
Sulfate concentrations in wells sampled at Site 1523 during October 2005 (1523-MW01 

through 1523-MW07) ranged from 28 to 179 mg/L.  Sulfate concentrations in wells during January 2006 
(1523-MW01 through 1523-MW05, 1523-MW07) ranged from 31 to 280 mg/L.  Generally, lower sulfate 
levels were observed in monitoring wells with petroleum hydrocarbon constituents present, which 
suggests the occurrence of biodegradation by processes associated with natural attenuation.  

 
Reduced iron (Fe2+) was detected during the October 2005 sampling event as total iron in 

wells 1523-MW01 (0.37 mg/L), 1523-MW02 (0.48 mg/L), 1523-MW03 (0.52 mg/L), 1523-MW04 (0.37 
mg/L), 1523-MW06 (0.31 mg/L), and 1523-MW07 (0.62 mg/L).  During the January 2006 sampling 
event, reduced iron was not detected (<0.050 mg/L) in any well at Site 1523. 
 

Reduced manganese (Mn2+) concentrations measured during the October 2005 sampling 
event were low, ranging from <0.0050 mg/L (1523-MW02, -MW04, -MW05) to 0.56 mg/L (1523-
MW06).  Similar trends were measured during the January 2006 sampling event.  Generally, higher levels 
of reduced manganese were observed in wells with petroleum constituents, which provides some evidence 
that biodegradation is occurring at the site.  

 
Methane concentrations were only detected in well 1523-MW03 at a concentration of 67 

µg/L during the October 2005 sampling event.  In January 2006, methane was detected in wells 1523-
MW01, 1523-MW02, and 1523-MW03 at concentrations of 27 μg/L, 25 μg/L, and 59 μg/L, respectively.  
Generally, methane was observed in wells exhibiting the presence of hydrocarbon constituents, which 
would be expected.  
 
 Alkalinity concentrations during the October 2005 sampling event in monitoring wells 1523-
MW01 through 1523-MW07 ranged from 160 to 440 mg/L as calcium carbonate (CaCO3).  Alkalinity 
concentrations recorded during January 2006 were relatively lower than the values recorded for the 
previous sampling event, with values ranging from 21 to 160 mg/L as CaCO3.  
 

Oxidation-reduction potential values taken during the October 2005 sampling event in 
monitoring wells 1523-MW01 through 1523-MW07 ranged from 9 to 248 millivolts (mV).  The January 
2006 ORP values in wells 1523-MW01 through 1523-MW07 showed slightly elevated conditions in 
relation to the October 2005 recorded values, with readings varying from 193.2 to 370 mV.  Field-
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measured ORP values may be used to identify relative differences of ORPs in different wells at a site.  
Because groundwater is seldom in a state of redox equilibrium and because platinum electrodes are 
subject to a variety of interferences (Chapelle et al., 1996), ORP values are not used to identify specific 
terminal electron acceptor processes. 

 
In general, electron acceptors are depleted in wells with higher levels of petroleum 

constituents at former UST Site 1523.  Conversely, metabolic byproducts of hydrocarbon mineralization 
are elevated in wells with higher hydrocarbon levels.  These trends would be expected, and provide 
evidence that natural attenuation of petroleum constituents in groundwater may be occurring at former 
UST Site 1523.  
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Section 4.0:  QUALITY ASSURANCE/QUALITY CONTROL  
 
 
 All groundwater samples were collected and analyzed in accordance with the United States 
Environmental Protection Agency (U.S. EPA) methods stated in the Final Project Plan/Sampling and 
Analysis Plan for Remediation of Various Former UST Sites in Areas 13, 14, 15, and 21 at MCB Camp 
Pendleton (Battelle, 1999), as summarized in Table 4.  All organic samples were analyzed within the 
analytical holding times.  The analytical laboratory was required to maintain certification from the State 
of California DHS for the analytical methods performed on the samples.  Alpha Analytical, Inc., analyzed 
all organic groundwater samples.  Samples were analyzed according to the Quality Assurance Plan for 
Alpha Analytical Inc. (Alpha Analytical, Inc., 2004).  Laboratory quality control (QC) summaries are 
provided as Appendix D.   
 
 The laboratory’s quality assurance (QA) oversight involved the performance of a first-level 
screening of the data being provided and an indication of any deviations from their precision, accuracy, 
detection limit, or laboratory QA/QC criteria.  A representative from the laboratory signed the data sheets, 
ensuring that this screening had been completed.  Subsequently, Battelle completed data review by 
comparing the chain-of-custody and field notebook entries with the data for each sample.  This was done 
by comparing hard copies of analytical reports to electronically entered data within Battelle.  Review of 
these summaries confirmed that, in general, data quality objectives were met.  Additionally, the analytical 
data, along with the associated laboratory QC information, were forwarded to an independent data 
validation service.  A U.S. EPA Level III data validation was performed on 90% of the groundwater 
samples; the remaining 10% of the samples underwent a Level IV data validation.  The results indicated 
that the data generally met all analytical criteria.  There were a few exceptions to the analytical criteria as 
noted in the laboratory data validation reports:   
 

• The holding time requirement was exceeded for the VOCs analyses for samples collected 
from wells 1523-MW02 and 1523-MW04 during the October 2005 sampling event.  

• The holding time requirement was exceeded (>2X) for the nitrate/nitrite analyses for 
samples collected from wells 1523-MW01 and 1523-MW04 during the October 2005 
sampling event.  

 
Exceptions to the analytical criteria generally resulted in the assignment of “J” flags to the results by 
Laboratory Data Consultants, Inc. (Carlsbad, CA).  The “J” flag indicates that the result is an estimated 
value.  The nitrate/nitrite non-detect results for samples that exceeded the holding time were assigned “R” 
flags.  The “R” flag indicates that the non-detect result is unusable due to a gross exceedance (>2X) of 
holding time.  Individual laboratory data validation sheets for the samples are included in Appendix E. 
 
 QA/QC measurements were taken in the field to ensure that meaningful and representative 
data sets were generated at Site 1523.  Field duplicate samples were collected at a rate of >10% of the 
total number of groundwater monitoring wells sampled at Site 1523.  These samples were collected to 
ensure the consistency and integrity of sample collection methods.  Duplicate samples were collected 
from Site 1523 during both the October 2005 and January 2006 sampling events.   
 
 Field blanks were collected daily to detect any possible contamination of the sample from 
airborne hydrocarbons during the sample collection process.  Trip blanks were sent with every shipment 
of samples to ensure that no contamination occurred during transportation.  The field and trip blanks were 
analyzed only if VOCs were detected in the groundwater.  In addition to the field blanks, bailer and/or 
pump rinsate blanks were collected in the field and analyzed for TPH-E and VOCs to ensure that the 
sampling devices were not a source of contamination for the samples.    
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 TPH-E was not detected in the equipment blanks collected in October 2005 and January 
2006.  Furthermore, no VOCs were detected in any of the QA/QC samples collected in January 2006.  
The only contaminant found in the October 2005 QA/QC samples was toluene, which was detected in the 
field blank and the equipment rinsate blank at concentrations of 0.80 μg/L and 0.81 μg/L, respectively.  
However, toluene has never been detected in the groundwater at Site 1523.  Therefore, it has been 
concluded that the toluene detections likely were the result of laboratory contamination.   
 
 Refer to Table 5 for the results of the October 2005 and January 2006 field QA/QC analyses.  
Appendix C provides the laboratory data sheets for the field QA/QC samples.  Chain-of-custody 
documentation is provided in Appendix F. 
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Section 5.0:  WASTE MANAGEMENT 
 
 
 Approximately 18 L of purged groundwater and water used to decontaminate the field 
equipment were generated at Site 1523 during the October 2005 sampling event, and approximately 30 L 
were generated in January 2006.  This water was contained in polyethylene holding tanks and mixed with 
purged groundwater and equipment rinsate water generated from groundwater sampling at other MCB 
Camp Pendleton sites.  Following analysis by a stationary analytical laboratory, EFR Environmental 
Services of Alpine, CA, transported the water for nonhazardous disposal.  Copies of the manifests for 
waste removal are provided in Appendix G. 

 
 The free product/groundwater waste derived from the selectively absorbent sock activity is 
being stored in a 55-gallon drum equipped with an over pack.  This drum is located within the Battelle 
Site Office yard at MCB Camp Pendleton.  The waste is on a 60-day holding cycle.  Approximately 4.3 
gallons of free product/groundwater were removed from the site during this reporting period.  The 
manifests associated with this waste also can be found in Appendix G.   
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Section 6.0:  CONCLUSIONS 
 
 
 This semiannual report contains groundwater monitoring data collected from Site 1523, MCB 
Camp Pendleton, during the two most recent quarterly groundwater sampling events (October 2005 and 
January 2006) and includes data from all previous groundwater monitoring events.  In addition, this report 
summarizes the additional site assessment activities conducted at Site 1523 in September 2005.  The 
groundwater monitoring program that has been implemented at Site 1523 is designed to evaluate the 
occurrence of petroleum hydrocarbon constituents in the groundwater, as well as monitor the dissolved-
phase plume for stability.   
 
 The groundwater monitoring well network at former UST Site 1523 was expanded during 
September 2005 to include two wells (1523-MW06 and 1523-MW07) in the canyon to the northeast and 
in the interpreted downgradient location from the former UST area.  In addition, one sentry well (1523-
MW08) was installed to the south of the former UST area to monitor for the presence of petroleum 
hydrocarbon constituents in groundwater.  1523-MW08 has been dry since its completion; however, this 
well will continue to be monitored for the presence of groundwater in order to evaluate site conditions in 
this vicinity.  In all, the groundwater monitoring well network at Site 1523 has been expanded from five 
to eight wells.  No soil samples were collected during the groundwater monitoring well installation 
activities, as the soil hydrocarbon plume had previously been well defined (Ninyo and Moore, 2000).   
 
 In addition to the expansion of the groundwater monitoring well network at Site 1523, 
approximately 512 yd3 of contaminated soils were removed from the site in July 2005.  For a complete 
description of all excavation activities conducted at Site 1523, please refer to the Summary Report of 
Remedial Action Activities at Site 1523, Marine Corps Base Camp Pendleton (Battelle, 2005b). 
 

Following expansion of the groundwater monitoring well network at former UST Site 1523, 
quarterly monitoring activities took place during October 2005 and January 2006.  Laboratory results 
from the October 2005 sampling event indicated that TPH-D was present in two wells only: 1523-MW01 
(0.055 mg/L) and 1523-MW03 (0.077 mg/L).  Both of these TPH-D detections were below their 
respective Water Quality Criteria for TPH (i.e., TOT of 0.1 mg/L) (RWQCB, 1994).  During January 
2006, TPH-D was detected in four site wells: 1523-MW01 (0.074 mg/L), 1523-MW02 (0.10 mg/L), 
1523-MW03 (0.15 mg/L), and 1523-MW06 (0.15 mg/L).  Based on the results from this sampling event, 
the TOT for TPH of 0.10 mg/L was exceeded slightly in wells 1523-MW03 and 1523-MW06.  In 
addition, benzene was detected in 1523-MW01 and 1523-MW03 during January 2006 at concentrations 
of 0.46J and 0.29J μg/L, respectively.  Ethylbenzene was detected in 1523-MW05 during October 2005 at 
a concentration of 1.1 μg/L, and in 1523-MW01 during January 2006 at a concentration of 2.4 μg/L.  
Naphthalene was detected in 1523-MW03 at 2.6 μg/L during January 2006.  Furthermore, 
trichloroethylene was measured in 1523-MW03 during October 2005 and January 2006 at concentrations 
of 1.7 and 2.0 μg/L, respectively, and in 1523-MW05 during January 2006 at 1.5 μg/L.  None of the VOC 
detections in the groundwater at Site 1523 were above MCLs for the respective analytes, and no other 
VOC or PNA constituents were detected in any of the other groundwater samples collected from the 
October 2005 and January 2006 sampling events. 
 

Over the last two quarters of monthly monitoring, free product has not been detected at 
measurable amounts within the two recovery wells (1523-RW01 and 1523-RW02) at Site 1523.  
However, a product sheen was noted in both wells during October 2005 and January 2006.  Due to the 
historic presence of free product at Site 1523, 2-inch-wide, 36-inch-long absorbent socks were installed in 
each of wells 1523-RW01 and 1523-RW02 on October 18, 2004.  The absorbent socks currently are being 
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used as a passive recovery method and appear to be working well, as the product level in each well has 
been reduced to a sheen.   
 
 Quarterly groundwater monitoring is scheduled to continue at Site 1523 to further evaluate 
site conditions with the expanded groundwater monitoring well network.  Additionally, the absorbent 
socks are being used for continued free product management at the site, and free product will continue to 
be monitored on a monthly basis.  However, based on the findings from the additional site assessment 
activities conducted by Battelle during September 2005, as well as subsequent quarterly groundwater 
monitoring activities conducted during October 2005 and January 2006, Site 1523 should be considered 
for closure and no further action as a low-risk groundwater case as defined by the RWQCB (1996) for the 
following reasons: 
 

• The leak and sources have been removed to the extent practicable (the former UST has 
been removed, contaminated soils have been excavated to the extent practical [Battelle, 
2005b], and free product is no longer observed at the site). 
 

• The site has been adequately characterized and the soil and dissolved-phase plume are 
now each well-defined.    
 

• TPH levels in groundwater are only slightly above the respective TOT for TPH of 0.1 
mg/L.  The maximum TPH concentration detected at the site over the past year is 0.15 
mg/L and is located in the former UST region.  No VOC or PNA constituents exceed 
their respective MCLs. 
 

• The dissolved-phase plume appears to be stable, and newly installed wells in the 
interpreted downgradient groundwater do not exhibit detectable levels of TPH (with the 
exception of one detection in 1523-MW06 that was slightly above the TOT). 
 

• Based on recent results from biological indicator parameters collected at the site, 
biodegradation of petroleum constituents appears to be occurring by processes associated 
with natural attenuation. 
 

• Site 1523 is located further than 5 miles from the nearest downgradient drinking water 
well in the city of Oceanside. 
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Figure 5.  Historical Trends of Contaminant Concentrations at Site 1523 
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Figure 5.  Historical Trends of Contaminant Concentrations at Site 1523 (Continued) 
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Figure 5.  Historical Trends of Contaminant Concentrations at Site 1523 (Continued) 
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Figure 5.  Historical Trends of Contaminant Concentrations at Site 1523 (Continued) 
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Figure 5.  Historical Trends of Contaminant Concentrations at Site 1523 (Continued) 
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TABLES 



Table 1.  Analytical Results and Water Quality Parameters 

1523-RW01 (not sampled since January 2001) 1523-RW02 (not sampled since January 2001) 
Analyte Units 

4/09/00(a) 7/15/00 10/19/00(a) 1/14/01(a) 1/14/01(a)(b) 4/12/00(a) 7/15/00 7/15/00(b) 10/19/00(a) 10/19/00(a)(b) 1/31/01(a) 
Organics Organics 

TPH-JF mg/L <0.050 <0.050 <0.050 <0.50 <0.50 <0.050 <0.050 <0.050 <0.050 <0.050 <0.50 
TPH-D mg/L 11 11 7.1 19 19 300 11 6.3 1.9 8.1 390 

TPH-MO mg/L <0.50 <0.50 0.55 G <0.50 <0.50   <0.50 <0.50 0.94 G <0.50 

TPH-U(c) mg/L NA NA NA NA NA NA NA 1.2 NA NA NA 

Benzene µg/L 10 7.7 9.5 18 7.9 2.6 4.6 4 5.5 5.4 5.0 J 
Toluene µg/L <5.0 <1.0 <2.5 <5.0 <5.0 <2.5 <0.50 <0.50 <2.5 <2.5 <5.0 

Ethylbenzene µg/L <5.0 <1.0 <2.5 <5.0 <5.0 <2.5 <0.50 <0.50 <2.5 <2.5 <5.0 

Total Xylenes µg/L <10.0 2.8 <5.0 <10.0 <10.0 <5.0 2.6 2.5 <5.0 <5.0 <10.0 

MTBE µg/L <5.0 <1.0 <2.5 <5.0 <5.0 <2.5 <0.50 <0.50 <2.5 <2.5 <5.0 
TBA µg/L NA <50 <50 NA NA NA <20 <20 <50 <50 NA 
DIPE µg/L NA 6.1 7 NA NA NA 3.7 3.4 5.1 5.3 NA 
ETBE µg/L NA <2.5 <5.0 NA NA NA <1.0 <1.0 <5.0 <5.0 NA 
TAME µg/L NA <2.5 <5.0 NA NA NA <1.0 <1.0 <5.0 <5.0 NA 

1,3,5-TMB µg/L <10 <2.5 <5.0 <10 <10 <5.0 1.1 1.5 <5.0 <5.0 <10 

1,2,4-TMB µg/L <10 7.9 <5.0 19 <10 <5.0 4.3 5.6 <5.0 <5.0 <10 

Naphthalene µg/L 32 39 24 55 39 37 64 60 <10 <10 47 

TOC mg/L 97 140 NA 70 93 24 30 35 25 38 21 

Methane µg/L 1,600 400 210 1,300 1,200 1,400 1,600 1,400 220 240 1,800 

Inorganics Inorganics 
Nitrate mg/L <0.3 <0.3 NA <0.3 <0.3 <1.7 <1.7 <1.7 <1.7 <1.7 <1.7 
Nitrite mg/L <0.5 <0.5 NA <0.5 <0.5 <2.3 <2.3 <2.3 <2.3 <2.3 <2.3 
Sulfate mg/L 2 <1.5 NA <1.5 <1.5 14 <7.5 <7.5 <7.5 <7.5 <7.5 

Manganese mg/L 1.9 0.87 NA 1.1 1.2 16 9.6 9.2 7.6 7.6 9.1 

Iron mg/L 1.7 <0.1 NA 1.3 1.2 12.5 4.5 4.2 <0.1 <0.1 20 
Lead mg/L <0.002 <0.005 NA <0.010 <0.010 <0.005 <0.005 <0.005 0.02 <0.005 <0.010 

Groundwater Quality Parameters Groundwater Quality Parameters 

Alkalinity mg/L as 
CaCO3 

925 710 NA 920 930 255 220 210 200 200 270 

TDS mg/L 1,956 1,700 NA 1,800 1,700 7,273 7,200 7,000 5,800 6,200 8,100 

pH units 6.12 NA NA 6.28(d) 6.28(d) NA NA NA NA NA 6.33 
Conductivity mS/cm 2.99 NA NA 2.74(d) 2.74(d) NA NA NA NA NA 12.9 

DO mg/L 0.39 NA NA 0.0(d) 0.0(d) NA NA NA NA NA 0.01 

Turbidity NTU 57 NA NA 14.0(d) 14.0(d) NA NA NA NA NA 82 

Temperature °C 27.4 NA NA 23.0(d) 23.0(d) NA NA NA NA NA 21.3 

Salinity % 0.14 NA NA 0.13(d) 0.13(d) NA NA NA NA NA 0.74 
ORP mV -266 NA NA -12(d) -12(d) NA NA NA NA NA -48 

 



Table 1.  Analytical Results and Water Quality Parameters (Page 2 of 5) 

1523-MW01 1523-MW02 
Analyte Units 

4/09/00(a) 7/15/00(a) 10/19/00(a) 1/13/01(a) 4/16/04** 7/11/04** 10/19/04** 1/20/05** 4/17/05** 7/8/05** 10/26/05** 1/19/06** 4/10/00(a) 7/15/00(a) 10/19/00(a) 1/13/01(a) 4/16/04** 7/11/04** 10/20/04** 1/20/05** 4/15/05** 7/8/05** 10/26/05** 1/19/06**

Organics Organics 

TPH-JF mg/L <0.050 <0.050 <0.050 <0.050 NA NA NA NA NA NA NA NA <0.050 <0.050 <0.050 <0.050 NA NA NA NA NA NA NA NA 

TPH-D mg/L 0.21 0.12 0.19 0.15 0.27 0.28 0.29 0.31 0.1 0.095 0.055/<0.050 0.074/0.069 0.24 0.22 0.26 0.16 0.24 0.29 0.26 0.27 0.27 <0.050 <0.050 0.1 

TPH-MO mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50/<0.50 <0.50/<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 

TPH-U(c) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

Benzene µg/L <1.0 <0.50 <1.0 <1.3 J 0.65 1.0 0.7 0.72 <0.50 <0.50 <0.50/<0.50 0.46J/0.31J <0.50 <0.50 <0.50 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 

Toluene µg/L <1.0 <0.50 <1.0 <2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50/<0.50 <0.50/<0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 

Ethylbenzene µg/L <1.0 <0.50 <1.0 <2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50/<0.50 2.4/0.54 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 

Total 
Xylenes µg/L 1.1 1.97 <2.0 <5.0 <1.00 <1.00 <0.50 <0.50 <0.50 <0.50 <1.0/<1.0 <1.0/<1.0 <1.00 <1.00 <1.00 <1.00 <2.0 <1.00 <0.50 <0.50 <0.50 <0.50 <1.0 <1.0 

MTBE µg/L <1.0 <0.50 <1.0 <2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50/<0.50 <0.50/<0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 

TBA µg/L NA <10 <20 NA <20 NA <10 NA NA NA NA NA NA <10 <10 NA <40 NA <10 NA NA NA NA NA 

DIPE µg/L NA <1.0 <2.0 NA <1.0 NA <1.0 NA NA NA NA NA NA <1.0 <1.0 NA <2.0 NA <1.0 NA NA NA NA NA 

ETBE µg/L NA <1.0 <2.0 NA <1.0 NA <1.0 NA NA NA NA NA NA <1.0 <1.0 NA <2.0 NA <1.0 NA NA NA NA NA 

TAME µg/L NA <1.0 <2.0 NA <1.0 NA <1.0 NA NA NA NA NA NA <1.0 <1.0 NA <2.0 NA <1.0 NA NA NA NA NA 

1,3,5-TMB µg/L <2.0 <1.0 <2.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0/<1.0 <1.0/<1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

1,2,4-TMB µg/L <2.0 <1.0 <2.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0/<1.0 <1.0/<1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

Naphthalene µg/L <4.0 <2.0 <4.0 <10 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0/<4.0 <4.0/<4.0 <2.0 <2.0 <2.0 <2.0 <8.0 <2.0 <2.0 <4.0 <2.0 <2.0 <2.0 <2.0 

TOC mg/L 15 14 25 4.6 4.7 4.8 4.9 5.6 3.9 4.6 3.8/3.7 2.9/2.6 6.2 6.8 23 2.5 7.8 7.6 7.6 9.2 8.6 7.7 8.2 6 

Methane µg/L 47 150 500 1,000 240 16 17 49 <10 <10 <10/<10 27/10 <5.0 6.0 <5.0 7.4 <10 96 130 120 24 <10 <10 25 

Inorganics Inorganics 
Nitrate mg/L 4.2 6.6 6 4.8 9.3 9.8 6.3 7 43 46 53J/53J 50/45 22 18 23 18 19 19 20 18 16 8.5 8.7 9.3 

Nitrite mg/L <0.9 <2.3 <2.3 <0.9 <13(e) <1.3 (e) <1.0 <1.0 <0.50 <1.3 <0.50R/<0.25R <2.5/<2.5 <0.9 <0.9 <0.9 <0.9 <13(e) <0.25 <1.0 <0.25 <0.25 <0.25 <0.25 <0.25 

Sulfate mg/L 35 42 38 29 19 20 16 19 24 27 29/28 31/35 20 22 23 23 28 28 29 30 31 100 79 55 

Manganese mg/L 0.14 0.12 0.11 0.07 0.13 0.058 0.078 0.096 <0.0050 <0.0050 0.015/0.022 0.014 0.19 0.15 0.1 0.05 0.064 0.032 0.029 0.034 0.03 <0.0050 <0.0050 0.0082 

Iron mg/L <0.1 <0.1 <0.1 <0.1 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.37/<0.30* <0.050/<0.050 <0.1 <0.1 <0.1 <0.1 <0.050 <0.050 <0.05 <0.050 <0.050 <0.050 0.48* <0.050 

Lead mg/L <0.002 <0.005 <0.005 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.005 <0.005 <0.0050/<0.0050 <0.0050 <0.002 <0.005 <0.005 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.005 <0.0050 <0.0050 

Groundwater Quality Parameters Groundwater Quality Parameters 

Alkalinity mg/L as 
CaCO3 

245 250 240 240 260 270 1,600 300 290 340 330/330 21/27 295 290 300 300 380 410 2,100 430 440 370 420 160 

TDS mg/L 4,896 4,900 4,900 4,800 5,600 5,200 4,900 5,100 11,000 10,000 11000/11,000 12000/12,000 2,864 3,100 3,000 1,900 2,200 2,400 2,100 2,100 1,900 1,100 1,300 1,800 

pH units 6.55 6.66 5.29 6.68 6.77 6.80 6.92 6.69 6.77 6.71 7.36 6.53 6.80 6.60 5.15 6.57 6.73 6.75 6.78 6.57 7 7.36 7.06 6.59 

Conductivity mS/c
m 8.07 9.1 8.27 9.5 11.3 11.8 3.61 9.7 19.1 19.2 19.3 19.3 4.17 4.48 4.88 4.73 4.40 4.21 3.88 4.03 3.63 2.1 2.42 2.83 

DO mg/L 0.54 0.38 0.37 0.22 0.00 0.51 0 0.45 0.85 0 0.18 0 1.24 0.97 0.26 0.59 0.00 0.00 0 0.09 0.05 1.95 0.99 0.06 

Turbidity NTU 22 0.0 5 16.0 0.0 0 0 0 0 0 269 0.3 22 144 0 21.0 6 0 0 2 0 0 447 6 

Temperature °C 25.4 25.1 24.8 22.9 22.6 22.7 21.8 21.8 22.5 23.6 22.7 22.6 23.1 25.2 23.1 23.3 22.7 23.1 21.9 22.5 22.2 23.3 22.5 21.6 

Salinity % 0.44 0.50 0.45 0.53 0.64 0.66 0.18 0.54 1.14 1.15 1.15 1.2 0.21 0.23 0.25 0.24 0.22 0.21 0.19 0.2 0.18 0.1 0.11 0.14 

ORP mV 23 89 -186 540 150 180.2 172.1 234 209 230 158.3 370 83 114 127 296 135 195.1 188.6 183.5 189.3 195.7 158.9 198.1 

 
 



Table 1.  Analytical Results and Water Quality Parameters (Page 3 of 5) 

1523-MW03 1523-MW04 
Analyte Units 

4/10/00(a) 7/15/00(a) 10/19/00(a) 1/13/01(a) 4/16/04** 7/11/04** 10/19/04** 1/20/05** 4/15/05** 7/8/05** 10/26/05** 1/19/06** 4/10/00(a) 7/15/00(a) 10/19/00(a) 1/14/01(a) 4/16/04** 7/11/04** 10/20/04** 1/20/05** 4/15/05** 7/8/05** 10/26/05** 1/19/06** 

Organics Organics 

TPH-JF mg/L <0.050 <0.050 <0.050 <0.050 NA NA NA NA NA NA NA NA <0.050 <0.10 <0.050 <0.050 NA NA NA NA NA NA NA NA 

TPH-D mg/L 0.15 0.19 0.21 0.19 0.15 0.14 0.17 <0.050 <0.050 <0.050 0.077 0.15 <0.050 <0.10 0.052 0.20 D <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 

TPH-MO mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 

TPH-U(c) mg/L NA NA NA NA NA NA NA NA NA NA NA NA 10 G NA NA NA NA NA NA NA NA NA NA NA 

Benzene µg/L <1.0 <0.50 <0.50 0.28 J 0.34J 0.44 0.38 <0.50 <0.50 <0.50 <0.50 0.29J <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 

Toluene µg/L <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 

Ethylbenzene µg/L <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 

Total 
Xylenes µg/L <2.0 <1.00 <1.00 <1.00 <1.00 <1.00 <0.50 <0.50 <0.50 <0.50 <1.0 <1.0 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <0.50 <0.50 <0.50 <0.50 <1.0 <1.0 

MTBE µg/L <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.52 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 

TBA µg/L NA <10 <10 NA <10 NA <10 NA NA NA NA NA NA <10 <10 NA 12 NA <10 NA NA NA NA NA 

DIPE µg/L NA <1.0 <1.0 NA <1.0 NA <1.0 NA NA NA NA NA NA <1.0 <1.0 NA <1.0 NA <1.0 NA NA NA NA NA 

ETBE µg/L NA <1.0 <1.0 NA <1.0 NA <1.0 NA NA NA NA NA NA <1.0 <1.0 NA <1.0 NA <1.0 NA NA NA NA NA 

TAME µg/L NA <1.0 <1.0 NA <1.0 NA <1.0 NA NA NA NA NA NA <1.0 <1.0 NA <1.0 NA <1.0 NA NA NA NA NA 

1,3,5-TMB µg/L <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

1,2,4-TMB µg/L <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

Naphthalene µg/L <4.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <4.0 <2.0 <4.0 <4.0 2.6 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <4.0 <2.0 <4.0 <4.0 <4.0 

TOC mg/L 5.0 3.2 24 1.3 3.9 3.8 6.2 9 10 8 6.5 7.8 11 25 5.9 2.2 6.4 11 6.4 8.2 5.8 7.1 8.5 5 

Methane µg/L 690 490 210 260 <10 <10 11 <10 <10 52 67 59 270 220 270 110 <10 <10 <10 <10 <10 <10 <10 <10 

Inorganics Inorganics 
Nitrate mg/L 6.9 7.3 7.6 7 9.4 9.0 8.6 0.98 0.38 0.5 4.2 7.1 88 84 90 52 150 130 170 170 200 250 180J 150 

Nitrite mg/L <0.9 <0.9 <0.9 <0.9 <13(e) <0.25 <1.0 <0.25 <0.25 <0.25 <0.25 <0.25 <0.9 <0.9 <0.5 <0.9 <2.5(e)(f) <0.25 <0.25 <0.25 <0.25 <0.25 <0.25R <0.25 

Sulfate mg/L 21 24 22 27 31 32 33 35 40 34 31 31 38 NA 51 34 51 49 55 62 49 61 71 73 

Manganese mg/L 0.44 0.37 0.083 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 0.035 0.098 0.18 0.18 0.16 NA 0.085 0.02 <0.0050 <0.0050 <0.0050 0.014 <0.0050 <0.005 <0.0050 <0.0050 

Iron mg/L 0.1 <0.1 <0.1 <0.1 <0.050 <0.050 <0.05 0.12 0.055 <0.050 0.52* <0.050 0.1 NA <0.1 <0.1 <0.050 <0.050 <0.05 <0.050 <0.050 <0.050 0.37* <0.050 

Lead mg/L <0.002 <0.005 <0.005 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.005 <0.0050 <0.0050 <0.002 NA <0.005 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.005 <0.0050 <0.0050 

Groundwater Quality Parameters Groundwater Quality Parameters 

Alkalinity 
mg/L 

as 
CaCO3 

180 160 150 150 130 140 710 110 230 210 160 61 395 370 NA 450 330 390 380 380 400 380 440 140 

TDS mg/L 3,877 4,200 4,300 3,900 3,100 3,500 3,100 240 380  2,000 3,400 4,020 2,500 NA 1,800 2,500 2,300 2,300 2,800 2,700 4,100 2,800 2,400 

pH units 6.81 6.71 5.13 6.63 6.92 6.76 7 6.93 7.75 6.97 7.29 6.59 6.57 6.66 5.52 6.55(d) 6.92 6.73 NA 5.48 7.15 6.88 7.41 6.81 

Conductivity mS/cm 7.05 6.91 6.62 6.45 6.48 6.25 5.75 0.467 0.617 1.62 5.11 5.24 3.43 4.33 3.25 3.83(d) 4.34 3.83 NA 4.76 4.38 6.03 4.57 4.02 

DO mg/L 13.3 0.22 0.39 0.70 0.02 0.64 0 3.07 0.05 0 1.54 0.04 3.88 2.61 4.99 2.89(d) 6.34 4.41 NA 1.65 6 3.91 5.15 3.69 

Turbidity NTU 14 0.0 33 20.0 0.0 0.0 0 29 0 5 384 0 69 0.0 11 0.0(d) 0.0 0 NA 147 0 0 NA 0.9 

Temperature °C 26.3 23.3 23.1 22.7 23.3 23.2 21.3 22.1 21.5 23.3 22.2 20.8 23.9 24.3 21.0 21.6(d) 21.0 24.3 NA 21.8 21.4 24.2 21.7 20.2 

Salinity % 0.38 0.37 0.35 0.34 0.34 0.33 0.13 0.01 0.02 0.07 0.14 0.27 0.17 0.22 0.16 0.19(d) 0.22 0.23 NA 0.24 0.22 0.32 0.23 0.2 

ORP mV 52 171 49 545 196 556 528 165.9 195.5 155.7 248 297 151 225 33 268(d) 152 197.7 NA 263 239 229 175.3 361 



Table 1.  Analytical Results and Water Quality Parameters (Page 4 of 5) 
 
 
 

1523-MW05 

Analyte Units 4/09/00(a) 4/09/00(a)(b) 7/15/00(a) 10/19/00(a) 1/13/01(a) 4/16/04** 7/11/04** 10/19/04** 1/20/05** 4/17/05** 7/8/05** 10/26/05** 1/19/06** 

Organics 
TPH-JF mg/L <0.050 <0.050 <0.050 <0.10 <0.050 NA NA NA NA NA/NA NA NA NA 

TPH-D mg/L <0.050 <0.050 <0.050 <0.10 0.12 D <0.050 <0.050 <0.050 <0.050 <0.050/<0.050 <0.050 <0.050 <0.050 

TPH-MO mg/L <0.50 <0.50 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50/<0.50 <0.50 <0.50 <0.50 

TPH-U(c) mg/L NA NA NA NA NA NA NA NA NA NA/NA NA/NA NA NA 

Benzene µg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50/<0.50 <0.50/<0.50 <0.50 <0.50 

Toluene µg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50/<0.50 <0.50/<0.50 <0.50 <0.50 

Ethylbenzene µg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50/<0.50 <0.50/<0.50 1.1 <0.50 

Total Xylenes µg/L <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <0.50 <0.50 <0.50/<0.50 <0.50/<0.50 <1.0 <1.0 

MTBE µg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50/<0.50 <0.50/<0.50 <0.50 <0.50 

TBA µg/L NA NA <10 <10 NA <10 NA <10 NA NA/NA NA/NA NA NA 

DIPE µg/L NA NA <1.0 <1.0 NA <1.0 NA <1.0 NA NA/NA NA/NA NA NA 

ETBE µg/L NA NA <1.0 <1.0 NA <1.0 NA <1.0 NA NA/NA NA/NA NA NA 

TAME µg/L NA NA <1.0 <1.0 NA <1.0 NA <1.0 NA NA/NA NA/NA NA NA 

1,3,5-TMB µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0/<1.0 <1.0/<1.0 <1.0 <1.0 

1,2,4-TMB µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0/<1.0 <1.0/<1.0 <1.0 <1.0 

Naphthalene µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0/<2.0 <2.0/<2.0 <4.0 <2.0 

TOC mg/L 2.5 2.2 2.9 13 1.9 2.8 6.4 3.2 3 3.0/2.7 2.9 2.8 2.2 

Methane µg/L 74 78 26 27 19 <10 <10 <10 <10 <10/<10 <10 <10 <10 

Inorganics 
Nitrate mg/L 19 19 19 19 19 20 20 21 21 19/19 22 22 21 

Nitrite mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <2.5(e)(f) <0.25 <0.25 <0.25 <0.25/<0.25 <0.25 <0.25 <0.25 

Sulfate mg/L 79 79 83 83 83 61 58 59 74 95/95 79 58 51 

Manganese mg/L 0.035 0.037 0.029 0.029 0.029 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050/<0.0050 <0.005 <0.0050 0.020 

Iron mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.050 <0.050 <0.050 <0.050 <0.050/<0.050 <0.050 <0.30* <0.050 

Lead mg/L <0.002 <0.002 <0.005 <0.005 <0.005 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050/<0.0050 <0.005 <0.0050 <0.0050 

Groundwater Quality Parameters 

Alkalinity 

mg/L 
as 

CaCO3 
245 240 240 250 240 190 190 200 230 250/250 240 190 54 

TDS mg/L 1,070 986 1,200 1,300 1,100 2,200 2,700 2,100 1,700 990/980 1,700 2,700 4,100 

pH units 6.54 6.54 6.85 4.58 6.68 7.02 6.84 7.17 6.91 7.49 6.87 7.49 6.83 

Conductivity mS/cm 1.74 1.74 1.80 1.74 1.89 3.65 4.26 4.13 2.59 1.7 3.63 4.28 6.44 

DO mg/L 1.48 1.48 1.44 2.04 2.0 0.64 1.05 1.8 2.19 1.99 1.36 2.55 0 

Turbidity NTU 59 59 0.0 47 27 0.0 0.0 0 0 0 0 775 0.2 

Temperature °C 23.5 23.5 24.6 23.7 22.3 21.3 21.3 20.5 20.7 21.2 22.3 23.2 20.9 

Salinity % 0.08 0.08 0.08 0.08 0.09 0.18 0.21 0.21 20.7 0.08 0.12 0.22 0.3 

ORP mV 128 128 152 -67 352 147 228 226 226 114.2 182.7 141.7 238 

 
 
 



Table 1.  Analytical Results and Water Quality Parameters (Page 5 of 5) 

1523-MW06 1523-MW07 1523-MW08  
 

Analyte Units 10/26/05** 1/19/06 10/26/05** 1/19/06** 10/26/05 1/19/06 
Organics 

TPH-JF mg/L NA NA NA NA (g) (g) 

TPH-D mg/L <0.050 0.15 <0.050 <0.050 (g) (g) 

TPH-MO mg/L <0.50 <0.50 <0.50 <0.50 (g) (g) 

TPH-U(c) mg/L NA NA NA NA (g) (g) 

Benzene µg/L <0.50 <0.50 <0.50 <0.50 (g) (g) 

Toluene µg/L <0.50 <0.50 <0.50 <0.50 (g) (g) 

Ethylbenzene µg/L <0.50 <0.50 <0.50 <0.50 (g) (g) 
Total 

Xylenes µg/L <1.0 <1.0 <1.0 <1.0 (g) (g) 

MTBE µg/L <0.50 <0.50 <0.50 <0.50 (g) (g) 

TBA µg/L NA NA NA NA (g) (g) 

DIPE µg/L NA NA NA NA (g) (g) 

ETBE µg/L NA NA NA NA (g) (g) 

TAME µg/L NA NA NA NA (g) (g) 

1,3,5-TMB µg/L <1.0 <1.0 <1.0 <1.0 (g) (g) 

1,2,4-TMB µg/L <1.0 <1.0 <1.0 <1.0 (g) (g) 

Naphthalene µg/L <2.0 <2.0 <2.0 <2.0 (g) (g) 

TOC mg/L 3.6 (h) 8.1 9.6 (g) (g) 

Methane µg/L <10 <10 <10 <10 (g) (g) 

Inorganics 
Nitrate mg/L 0.75 (h) 0.96 0.47 (g) (g) 

Nitrite mg/L <0.25 (h) <0.25 <0.25 (g) (g) 

Sulfate mg/L 84 (h) 179 280 (g) (g) 

Manganese mg/L 0.56 (h) 0.13 0.036 (g) (g) 

Iron mg/L 0.31* (h) 0.62* <0.050 (g) (g) 

Lead mg/L <0.0050 (h) <0.0050 <0.0050 (g) (g) 

Groundwater Quality Parameters 

Alkalinity 

mg/L as 
CaCO3 

250 (h) 300 110 (g) (g) 

TDS mg/L 3,000 (h) 2,700 1,600 (g) (g) 

pH units 7.46 (h) 7.41 6.39 (g) (g) 

Conductivity mS/cm 5.39 (h) 4.94 2.74 (g) (g) 

DO mg/L 1.91 (h) 3.85 4.11 (g) (g) 

Turbidity NTU 771 (h) 448 233 (g) (g) 

Temperature °C 19.8 (h) 19.9 19.5 (g) (g) 

Salinity % 0.28 (h) 0.25 0.13 (g) (g) 

ORP mV 162 (h) 9 193.2 (g) (g) 
 
 

Note: Detection limits may be increased due to sample foaming. 
*Iron (total) analysis 
**PNAs were less than detection limits.  PNAs include:  Naphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene, Anthracene, Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, 

Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, Indeno(1,2,3-cd)pyrene, Dibenz(a,h)anthracene, Benzo(g,h,i)perylene. 
 
(a) Well purged dry. 
(b) Duplicate sample. 
(c) Unknown hydrocarbons eluted out between C12-C45+. 
(d) Measurement on 01/13/01. 
(e) Reporting limits increased due to high concentrations of non-target analytes. 
(f) The unpreserved samples were not received by the lab within the 48-hour holding time, therefore a sulfuric acid subsample was analyzed.  This value may not be accurate due to the preservation 

process. 
(g) Well 1523-MW08 has been dry since well installation. 
(h) Well 1523-MW06 was pumped dry on 1/19/06, therefore NOT ALL SAMPLE BOTTLES WERE FILLED. 
 
D = Reported concentration includes additional compounds uncharacteristic of common fuels and lubricants. 
G = Compounds outside the range of diesel have varying amounts of recovery. 
J = Estimated value. 
R = Non-detected samples were qualified as unusable (R) due to exceedance (>2X) of holding time. 
 
DIPE = di-isopropyl ether. 
ETBE = ethyl tertiary-butyl ether. 
mS/cm = millisiemens per centimeter. 
NS = Not sampled 
NA = not analyzed. 
NTU = nephelometric turbidity units 
TAME = tertiary-amyl methyl ether. 
TBA = tertiary-butyl ether. 
TDS = total dissolved solids. 
TPH-JF= TPH extractable as jet fuel. 
 
MCL for benzene = 1 mg/L. 
MCL for toluene = 150 mg/L. 
MCL for ethylbenzene = 300 mg/L. 
MCL for xylenes = 1,750 mg/L. 
MCL for MTBE = 13 mg/L. 
 



 
Table 2.  Groundwater- and Product-Level Measurements 

Top of 
Casing 

Elevation
Total 
Depth 

Water 
Level 

Water 
Elevation 

Product 
Level 

Product 
Elevation 

Well ID 
Date 

Measured (ft amsl) (ft btoc) (ft btoc) (ft amsl)(a) (ft btoc) (ft amsl) 
4/9/2000 31.62 343.04 

(343.07) 
31.59 343.07 

7/15/2000 30.53 344.13 
(344.15) 

30.51 344.15 

10/19/2000 30.61 344.05 
(344.09) 

30.56 344.1 

1/13/2001 31.03 343.63 
(343.64) 

31.02 343.64 

4/16/2004 31.65 343.01 
(343.38) 

31.21 343.45 

7/11/2004 31.6 343.06 
(343.38) 

31.22 343.44 

342.56 10/21/2004 32.1 
-342.6 

32.15 342.51 

347.11 4/21/2005 27.55 
-347.1 

27.55 347.11 

346.59 7/8/2005 28.07 
-346.6 

28.055 346.605 

345.73 10/14/2005 28.93 
(345.73) 

28.93 345.73 

345.19 

1523-RW01 

1/20/2006 

374.66 49.66 

29.47 
(345.19) 

29.47 345.19 

4/12/2000 43.51 328.17 
(328.18) 

43.5 328.18 

7/15/2000 44.5 327.18 – – 
10/19/2000 44.52 327.16 

(327.17) 
44.51 327.17 

1/13/2001 45.25 326.43 
(326.46) 

45.22 326.46 

4/16/2004 45.42 326.26 
(326.34)  

45.33 326.35 

7/11/2004 45.63 326.05 
(326.15) 

45.51 326.17 

325.98 10/21/2004 45.7 
-326.05 

45.62 326.06 

335.13 

1523- RW02 

4/21/2005 

371.68 59.29 

36.55 
-335.1 

36.55 335.13 

 



Table 2.  Groundwater- and Product-Level Measurements (2 of 4) 

Top of 
Casing 

Elevation 
Total 
Depth 

Water 
Level 

Water 
Elevation 

Product 
Level 

Product 
Elevation 

Well ID 
Date 

Measured (ft amsl) (ft btoc) (ft btoc) (ft amsl)(a) (ft btoc) (ft amsl) 
331.02 7/8/2005 40.66 

(331.02) 
40.66 331.02 

331.8 10/14/2005 39.88 
(331.8) 

39.88 331.8 

333.33 

1523-RW02 
(continued) 

1/20/2006 

371.68 59.29 

38.35 
(333.33) 

38.35 333.33 

4/9/2000 34.99 341.11 – – 

7/15/2000 33.51 342.59 – – 
10/19/2000 44.72 331.38 – – 
1/13/2001 35.32 340.78 

(340.78) 
35.315 340.785 

4/16/2004 36.15 339.95 – – 
7/11/2004 35.91 340.19 – – 

10/20/2004 35.64 340.46 – – 
1/20/2005 30.97 345.13 – – 
4/17/2005 25.4 350.7 – – 
7/8/2005 28.9 347.2 – – 

10/26/2005 32.55 343.55 – – 

1523-MW01  

1/19/2006 

376.1 60.08 

34.1 342 – – 
4/10/2000 41.24 334.18 – – 

7/15/2000 41.345 334.075 – – 
10/19/2000 41.56 333.86 – – 
1/13/2001 40.83 334.59 

(334.59) 
40.825 334.595 

4/16/2004 41.39 334.03 – – 
7/11/2004 41.62 333.8 – – 

10/20/2004 41.11 334.31 – – 
1/20/2005 39.75 335.67 – – 
4/15/2005 34.3 341.12 – – 
7/8/2005 34.88 340.54 – – 

10/26/2005 37.9 337.52 – – 

1523-MW02 

1/19/2006 

375.42 57.45 

37.95 337.47 – – 
 

 

 



Table 2.  Groundwater- and Product-Level Measurements (3 of 4) 

Top of 
Casing 

Elevation 
Total 
Depth 

Water 
Level 

Water 
Elevation 

Product 
Level 

Product 
Elevation 

Well ID 
Date 

Measured (ft amsl) (ft btoc) (ft btoc) (ft amsl)(a) (ft btoc) (ft amsl) 
4/10/2000 42.12 332.6 – – 
7/15/2000 42.415 332.305 – – 

10/19/2000 42.61 332.11 – – 
1/13/2001 42.84 331.88 – – 
4/16/2004 42.51 332.21 – – 
7/11/2004 42.71 332.01 – – 

10/19/2004 42.9 331.82 – – 
1/20/2005 42.1 332.62 – – 
4/15/2005 37.64 337.08 – – 
7/8/2005 35.63 339.09 – – 

10/26/2005 36.42 338.3 – – 

1523-
MW03 

1/19/2006 

374.72 59.12 

37.41 337.31 – – 
4/10/2000 42.33 327.16 – – 
7/15/2000 42.31 327.18 – – 

10/19/2000 41.6 327.89 – – 
1/13/2001 42.95 326.54 – – 
4/16/2004 43.39 326.1 – – 
7/11/2004 43.43 326.06 – – 

10/20/2004 42.75 326.74 – – 
1/20/2005 39.08 330.41 – – 
4/15/2005 30.28 339.21 – – 
7/8/2005 34.15 335.34 – – 

10/26/2005 37.7 331.79 – – 

1523-
MW04 

1/19/2006 

369.49 47.58 

39.77 329.72 – – 
4/9/2000 44.69 327.34 – – 

7/15/2000 47.19 324.84 – – 
10/19/2000 46.75 325.28 – – 
1/13/2001 48.32 323.71 – – 
4/16/2004 48.8 323.23 – – 
7/11/2004 49.06 322.97 – – 

10/19/2004 46.79 325.24 – – 
1/20/2005 40.31 331.72 – – 
4/17/2005 37 335.03 – – 
7/8/2005 41.67 330.36 – – 

10/26/2005 45 327.03 – – 

1523-
MW05 

1/19/2006 

372.03 60.12 

46.48 325.55 – – 
 



Table 2.  Groundwater- and Product-Level Measurements (4 of 4) 

Top of 
Casing 

Elevation
Total 
Depth 

Water 
Level 

Water 
Elevation 

Product 
Level 

Product 
Elevation

Well ID 
Date 

Measured (ft amsl) (ft btoc) (ft btoc) (ft amsl)(a) (ft btoc) (ft amsl) 
10/26/2005 25.72 327.16 – – 1523-MW06 
1/19/2006 

352.88 29.25 
27.36 325.52 – – 

10/26/2005 21.2 322.6 – – 1523-MW07 
1/19/2006 

343.8 25.3 
18.17 325.63 – – 

10/26/2005 DRY DRY – – 1523-MW08 

1/19/2006 

370.48 40.3 

DRY DRY – – 
(a) Value in parentheses indicates groundwater elevation corrected for the presence of free product using a 

density factor for diesel fuel of 0.84 g/cm3 (Dragun, 1998).  Corrected values were used to calculate the 
groundwater flow direction and hydraulic gradient. 

(b) Well dry. 
amsl = above mean sea level. 
btoc = below top of casing. 
ID = identification. 
 
 



 

 

 
Table 3.  Free Product Recovery Activity Results 

1523-RW1 

Recovery Sock 

Date 
Depth to Water 
(ft extension toc) 

Depth to Product 
(ft extension toc) 

Product 
Thickness 

(ft) 

Product 
Removed 

(gal) Notes 
10/18/2004 32.15 31.1 1.05 NA Sock Installed 
1/1/2005 – – – Sheen* Sock Replaced 
2/4/2005 28.79 NA 0 Sheen*  

2/25/2005 27.63 NA 0 Sheen*  
3/28/2005 26.16 NA 0 Sheen* light sheen recovered; no hydrocarbon odor detected 
4/21/2005 27.55 NA 0 Sheen* light sheen recovered; no hydrocarbon odor detected 
5/18/2005 26 NA 0 Sheen* light sheen recovered; no hydrocarbon odor detected 
6/17/2005 27.77 27.74 0.03 Sheen* moderate sheen w/ moderate hydrocarbon odor recovered; 

 replaced sock 
7/8/2005 28.07 28.055 0.015 Sheen* moderate sheen w/ moderate hydrocarbon odor recovered; sock in 

good condition 
8/15/2005 29.91 29.89 0.02 Sheen* moderate sheen w/ moderate hydrocarbon odor recovered; sock in 

good condition 
9/6/2005 30.29 NA 0 Sheen* light sheen recovered; no hydrocarbon odor detected 

10/14/2005 28.93 NA 0 Sheen* light sheen recovered; no hydrocarbon odor detected 
11/28/2005 29.3 NA 0 Sheen* light sheen recovered; no hydrocarbon odor detected 
12/16/2005 29.14 NA 0 Sheen* light sheen recovered; no hydrocarbon odor detected 
1/20/2006 29.47 NA 0 Sheen* light sheen recovered; slight hydrocarbon odor detected.   

Sock replaced. 
 



 

 

Table 3.  Free Product Recovery Activity Results (Continued) 

1523-RW2 

Recovery Sock 

Date 
Depth to Water 
(ft extension toc) 

Depth to Product 
(ft extension toc) 

Product 
Thickness (ft)

Product 
Removed (gal) Notes 

10/18/2004 45.7 45.62 0.08 NA Sock Installed 
1/1/2005 – – – Sheen* Sock replaced 
2/4/2005 43.725 NA 0 Sheen*  
2/25/2005 42.695 NA 0 Sheen*  
3/28/2005 29.1 NA 0 Sheen* light sheen recovered; no hydrocarbon odor detected 
4/21/2005 36.55 NA 0 Sheen* light sheen recovered; no hydrocarbon odor detected 
5/18/2005 35.1 NA 0 Sheen* light sheen recovered; no hydrocarbon odor detected 
6/17/2005 39.1 NA 0 Sheen* light sheen; no hydrocarbon odor detected.  Sock replaced 
7/8/2005 40.66 NA 0 Sheen* light sheen; no hydrocarbon odor detected. 
8/15/2005 42.19 NA 0 Sheen* Light sheen; no hydrocarbon odor.  Sock in good condition. 
9/6/2005 43.86 NA 0 Sheen* light sheen recovered; no hydrocarbon odor detected 

10/14/2005 39.88 NA 0 Sheen* light sheen recovered; no hydrocarbon odor detected 
11/28/2005 39.21 NA 0 Sheen* light sheen recovered; no hydrocarbon odor detected 
12/16/2005 39.14 NA 0 Sheen* light sheen recovered; no hydrocarbon odor detected 
1/20/2006 38.35 NA NA Sheen* light sheen recovered; slight hydrocarbon odor detected.   

Sock replaced. 
* "Sheen" noted in the "Product Removed" column indicates that a sheen was the only product observed in the groundwater rung from the product recovery sock. 



 

 

 
Table 4.  Groundwater Sampling Methods, Analytical Methods, and Standard Reporting Limits 

Analyte Volume/Storage Container Preservation Sample Holding Time Analytical Method Standard Reporting Limit(a) 

Organic Analyses 

TPH-D 3×40 mL Glass 4°C 14 d EPA SW 8015B 0.05 mg/L 
TPH-MO 3×40 mL Glass 4°C 14 d EPA SW 8015B 0.50 mg/L 

BTEX 3×40 mL Glass 4°C; pH<2 14 d EPA 624/SW8260B 0.50 µg/L 
Naphthalene 3×40 mL Glass 4°C; pH<2 14 d EPA 624/SW 8260B 2.0 µg/L 

TMBs 3×40 mL Glass 4°C; pH<2 14 d EPA 624/SW 8260B 1.0 µg/L 
MTBE 3×40 mL Glass 4°C; pH<2 14 d EPA 624/SW 8260B 0.50 µg/L 
TBA 3×40 mL Glass 4°C; pH<2 14 d EPA 624/SW 8260B 10 µg/L 
DIPE 3×40 mL Glass 4°C; pH<2 14 d EPA 624/SW 8260B 1 µg/L 
ETBE 3×40 mL Glass 4°C; pH<2 14 d EPA 624/SW 8260B 1 µg/L 
TAME 3×40 mL Glass 4°C; pH<2 14 d EPA 624/SW 8260B 1 µg/L 
TOC 125 mL Glass 4°C; pH<2 28 d EPA SW9060/415.1/SM-5310C 1.0 mg/L 

Methane 3×40 mL Glass 4°C; pH<2 14 d RSK-175 10 µg/L 
PNA 250 mL Glass 4°C 7 d EPA 8270 10 µg/L 

Inorganic Analyses 

Sulfate 250 mL Glass or Plastic 4°C 28 d EPA 300.0 1.5 mg/L 

Nitrate(b) 250 mL Glass or Plastic 4°C; pH<2 28 d EPA 300.0 0.3 mg/L 

Nitrite* 250 mL Glass or Plastic 4°C 48 h EPA 300.0 0.5 mg/L 
Lead 250 mL Glass or Plastic 4°C; pH<2 6 mo EPA SW 6020 0.005 mg/L 

Manganese 250 mL Glass or Plastic 4°C; pH<2 6 mo EPA 200.8 0.01 mg/L 
Iron 250 mL Glass or Plastic 4°C; pH<2 6 mo SM 3500 Fe D 0.1 mg/L 

Water Quality Parameters 

Alkalinity 250 mL Glass or Plastic 4°C 14 d EPA 310.1 0.1 mg/L 
TDS 500 mL Glass or Plastic 4°C 7 d EPA 160.1/SM 2540C 7 mg/L 

(a) The reporting limit may vary depending on concentration in the sample, sample matrix, sample volume, and the amount of TDS.  Reporting limit is less than 
or equal to the recommended detection limit in the County of San Diego DEH SAM Manual (DEH, 2004). 

(b) Nitrate reporting limits may vary if the analysis is performed on a preserved sample (preserved samples have a 28-day holding time, whereas 
unpreserved samples have a 2-day holding time). 



 

 

Table 5.  QA/QC Analytical Results 

1523-QCEB 1523-QCFB 1523-QCTB 1523-QCEB 1523-QCFB 1523-QCTB 
Analyte Units 10/26/2005 10/26/2005 10/26/2005 1/19/2006 1/19/2006 1/19/2006 

TPH-JF mg/L NA NA NA NA NA NA 
TPH-D mg/L <0.050 NA NA <0.050 NA NA 
TPH-MO mg/L <0.50 NA NA <0.50 NA NA 
Benzene μg/L <0.50 <0.50 <0.50 NA <0.50 <0.50 
Toluene μg/L 0.81 0.8 <0.50 NA <0.50 <0.50 
Ethylbenzene μg/L <0.50 <0.50 <0.50 NA <0.50 <0.50 
Total Xylenes μg/L <1.0 <1.0 <1.0 NA <1.0 <1.0 
MTBE μg/L <0.50 <0.50 <0.50 NA <0.50 <0.50 
1,3,5-TMB μg/L <1.0 <1.0 <1.0 NA <1.0 <1.0 
1,2,4-TMB μg/L <1.0 <1.0 <1.0 NA <1.0 <1.0 
Naphthalene μg/L <2.0 <2.0 <2.0 NA <2.0 <2.0 
NA = not analyzed.  
EB = equipment blank. 
FB = field blank. 
TB = trip blank 

 
 

 



APPENDIX A

FIELD DATA COLLECTION LOG SHEETS



SEPTEMBER 2005

WELL DEVELOPMENT LOGS



Battelle Marine Corps Base Camp Pendleton Site 1523

~veIO~ I Purge Log'T Business 0/ Innovation

Location: 1523
I 

Well No.: 
M.¡ - (, I Date: '/- 'Z - "ZOt I Project No.: G486102-11 FW I Page 1 of 1Equipment: Personnel:

HORIBA U 10 0 HORIBA U22 0 1). (,~ +- 'D"'/l. 6-.,.$ ~ ..
SIN: SIN:

FID/PHOTO VAC 0 ORION 290A 0 EXPOSURE MONITORING WELL CONDITION
INTERFACE PROBE 0 OVA 128 0 Background: PPM Good lX 1,...,
HORIBA ORP 0 WATER LEVELD Reading: PPM Fair 0

Total Well Depth: 2. ~ .l;l) Poor 0
Static Water Level: 2.. \'= Depth to Product: Pump Type: Peristaltic 0 Submersible 0
Water Column: L-L ;~ Product Layer: Liquid Ring 0 Bladder PumpO
Well Casing Diameter: Pump Rate:
Borehole Diameter: Multiplier: Purge Start Time: HRS
Low Flow Method -U Purge Stop Time: HRS
Minimal Purge Sampling 0 , Total volume Purged: Gal.
Criteria used to stop purging / development: Dry Well )( Parameter Stabilization 0

Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP Comments
Depth Recovered (units) (mâ.'em) (NTU) Oxygen (0C) (%) (mV)
(btoc) (gal) +/- 0.2 +/- 5% +/- 10% (mg/I) +/- 3% - +/- 20

,.5 +/- 0.2

oc¿\$" S"""je I$" ,. ,. '" S

O~~ . ii¡'?J~ B-t/k/\'"

oè633 l.~í 3'T"I~ 2..y i /
.')i(3 i li. .%0 l S"lO '1() . "2

C~~ i. T'\c6 "bQC(1 iO.~
tJ 'i L( l' ¡'.OO I" ':1S" ~ '. 2.0,.50

80% Recharge Level:

Sample Collected: HRS

Field Team Leader Signatue



Batelle Marine Corps Base Camp Pendleton Site 1523--~---
~ . .. - "._'~"'--..
\ Well DevelopmenftiPurge Log1he Business 0/ Innovation

",
" ;/""-.

Location: 1523
I Well No.: MW-6 I Date:

9-23-2005 I Project f'ír~e2"F I Page 1 of 1Equipment: Personnel:
HORIBA U 10 D HORIBA U22 D David Conner (Battelle) and
SIN: SIN: Dale Emerson (WOC)

FID/PHOTO VAC . ORION 290A 0 EXPOSURE MONITORING WELL CONDITION
INTERFACE PROBE 0 HANNA 991001 . Background:_ 0.0_PPM Good .
HORIBA ORP D WATER LEVEL. Reading:_O.O_PPM Fair D

Total Well Depth: 29.50 Poor D

Static Water Level: 25.16 Depth to Product: Pump Type: Peristaltic D Submersible D
Water Column: 4.34 Product Layer: Liquid Ring D Bladder PumpD
Well Casing Diameter: 2" 0.167' Pump Rate:
Borehole Diameter: 8.25" Multiplier: Purge Start Time: 08:30 HRS
Low Flow Method U

Purge Stop Time: 08:42 HRS

Minimal Purge Sampling 0 Total volume Purged: 2.5 Gal.
Criteria used to stop purging I development: Dry Well . Parameter Stabilzation D

Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP Comments
Depth Recovered (units) ((.S/cm) (NTU) Oxygen (0C) (%) (mV)

(btoc) (gal) +/- 0.2 +/- 5% +/- 10% (mg/I) +/- 3% - +/- 20

+/- 0.2

08:15 Surge well (15 minutes).
08:30 Begin bailing welL.

08:33 7.31 3999 20.4
08:38 6.80 1520 20.2
08:42 7.18 3999 20.3 End bailing welL.

08:47 29.00 2.5

80% Recharge Level:

Sample Collected: HRS

Field Team Leader Signature



Baelle Marine Corps Base Camp Pendleton Site 1523

~DeveIO~ Purge LogThe Business 0/ Innovation

Location: 1523
I 

Well No.: 
(I"v , l'

I Date: 4 - 23 '-ÛJC) I Project No.: G486102-11FW I Page 1 of 1Equipment: Personnel:
'D ..Ie t.~(,~HORIBA U 10 0 HORIBA U22 0 1), Vo.,r- "l

SIN: SIN:

FID/PHOTO VAC 0 ORION 290A 0 EXPOSURE MONITORING WELL CONDITION
INTERFACE PROBE 0 OVA 128 0 Background: PPM Good )g rJVv
HORIBA ORP 0 WATER LEVELD Reading: PPM Fair 0

Total Well Depth: '21. "15 Poor 0
Static Water Level: '2. \ . 2. Depth to Product: Pump Type: Peristaltic 0 Submersible 0
Water Column: 

t2, -z i;
Product Layer: Liquid Ring 0 Bladder PumpO

Well Casing Diameter: Pump Rate:
Borehole Diameter: Multiplier: Purge Start Time: HRS
Low Flow Method u Purge Stop Time: HRS
Minimal Purge Sampling 0 Total volume Purged: Gal.
Criteria used to stop purging 1 development: Dry Well 0 Parameter Stabilization 0 ,.

Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP Comments
Depth Recovered (units) (R'€ls~ (NTU) Oxygen (0C) (%) (mV)
(btoc) (gal) +1- 0.2 +1- 5% +1- 10% (mg/l) +1- 3% - +1- 20

;. S +1- 0.2

O'IS' S..ri,t IS" Mìf\5
.

~93 '2 it.lit, ,?/,!q '7 '2l .$' bt')1,/l b.. ;/,.-
i'i,tP

-l .1't 3""~ci '2J). '- i /
°9''' ~,r£~ '2 ls"1 '?D.O ",

ÐCfLt I \)L' '-
"Df-¥

"-.. . 
IV 

;) -1"Îi. "2u . l1) .""y. D

80% Recharge Level:

Sample Collected: HRS

Field Team Leader Signatue



Batelle Marin~.Co:FpfLCamp Pendleton Site 1523/" ~
l,_ Well Develo~~ I Purge Log...,---,-~~-,_._-._--"... _..-

1he Business of Innovation

Location: 1523
I Well No.: MW-7 I Date: 9-23-2005

I Project No.: G486102-11FW 1 Page 1 of 1
Equipment: Personnel:
HORIBA U 10 D HORIBA U22 D David Conner (Battelle) and

SIN: SIN: Dale Emerson (WDC)

FID/PHOTO VAC . ORION 290A D EXPOSURE MONITORING WELL CONDITION
INTERFACE PROBE D HANNA 991001 . Background:_ O.O_PPM Good .
HORIBA ORP D WATER LEVEL. Reading:_O.O_PPM Fair D

Total Well Depth: 27.45 Poor D

Static Water Level: 21.20 Depth to Product: Pump Type: Peristaltic D Submersible 0
Water Column: 6.25 Product Layer: Liquid Ring D Bladder PumpD
Well Casing Diameter: 2" 0.167' Pump Rate:

Borehole Diarneter: 8.25" Multiplier: Purge Start Time: 09:32 HRS

Low Flow Method U Purge Stop Time: 09:41 HRS

Minimal Purge Sampling 0 Total volume Purged: 4.0 Gal.

Criteria used to stop purging I development: Dry Well . Parameter Stabilization D
Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP Comments

Depth Recovered (units) ((.S/cm) (NTU) Oxygen (0C) (%) (mV)

(btoc) (gal) +1- 0.2 +1- 5% +1- 10% (mg/l) +1- 3% - +1- 20

+1- 0.2

09:15 Surge well (15 minutes).

09:32 6.46 3999 21.5 Begin bailng well.
09:36 7.15 3999 20.4
09:39 6.84 259 20.0 End bailing well.

.

09:41 DRY 4.0

09:44 26.10

80% Recharge Level:

Sample Collected: HRS

Field Team Leader Signature



Baelle MarineS~asee~ndleton Site 1523
~vel~m~rge Log71e Business 0/ Innovation

Location: 1523
I 

Well No.: "'vi .. -i I Date: ~ -: Z 3 . "2ii I Project No.: G4861 02~11 FW I Page 1 of 1Equipment: Personnel:
HORIBA U 10 0 HORIBA U22 0

'D,tø~~ + DAJ~ el"rs. ~
SIN: SIN:

FID/PHOTO VAC 0 ORION 290A 0 ~

EXPOSURE MONITORING WELL ~N~~~
INTERFACE PROBE 0 OVA 128 0 Background: PPM Good
HORIBA ORP 0 WATER LEVäD Reading: PPM Fair 0

Total Well Depth: $~lc.'i Poor 0
Static Water Level: J)t.'1 Depth to Product: Pump Type: Peristaltic 0 Submersible 0
Water Column: - Product Layer: Liquid Ring 0 Bladder PumpO
Well Casing Diameter: Pump Rate:
Borehole Diameter: Multiplier: Purge StartTime: HRS
Low Flow Method U Purge Stop Time: HRS
Minimal Purge Sampling 0 Total volume Purged: Gal.
Criteria used to stop purging I development: Dry Well 0 Parameter Stabilzation 0

Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP Comments
Depth Recovered (units) (mS/cm) (NTU) Oxygen (0C) (%) (mV)
(btoc) (gal) +1- 0.2 +1- 5% +1- 10% (mg/l) +1- 3% - +1- 20

+1- 0.2

T) ¡. Y ~&iA-

80% Recharge Level:

Sample Collected: HRS

Field Team Leader Signtue



Baelle Mari~_Corp~ase-Camp Pendleton Site 1523

~I DevelOP~ Purge Log1he Business 0/ Innovation

Location: 1523
I Well No.: MW-8 I Date:

9-23-2005
I Project No.: G486102-11FW I Page 1 of 1Equipment: Personnel:

HORIBA U 10 D HORIBA U22 D David Conner (Battelle) and
SIN: SIN: Dale Emerson (WOC)

FID/PHOTO VAC . ORION 290A D EXPOSURE MONITORING WELL CONDITION
INTERFACE PROBE D HANNA 991001 . Background:_ O.O_PPM Good .
HORIBA ORP D WATER LEVEL. Reading:_O.O_PPM Fair D

Total Well Depth: 39.68 Poor D

Static Water Level: DRY Depth to Product: Pump Type: Peristaltic D Submersible 0
Water Column: Product Layer: Liquid Ring D Bladder PumpD
Well Casing Diameter: 2" 0.167' Pump Rate:
Borehole Diameter: 8.25" Multiplier: Purge Start Time: 09:32 HRS
Low Flow Method Purge Stop Time: 09:41 HRS
Minimal Purge Sampling 0 Total volume Purged: 4.0 Gal.
Criteria used to stop purging I development: Dry Well . Parameter Stabilization D

Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP Comments
Depth Recovered (units) ((.S/cm) (NTU) Oxygen eC) (%) (mV)

(btoc) (gal) +1- 0.2 +1- 5% +1- 10% (mg/l) +1- 3% - +1- 20

+1- 0.2

DRY WELL.

80% Recharge Level:

Sample Collected: HRS

Field Team Leader Signature



OCTOBER 2005

GROUNDWATER MONITORIG PURGE LOGS



C)Ballelie
. . . Putting Tecnology To Work Well Development~

Locaon~~i n; /52-3 'i Well No.: J1lA..~Ç)r'
. Date: /rJ.';;~O.s

I Projec 
No.:' t:Q§l(çj02 Ipage1of1

Equipment
Pernnel:

HORIBA U 10 ~ HORIBA U22 0 DI ¡¿ff)( Ótø1lLow6
SIN: SI: o .
F1DIPHOTO VAC 0 ORION 290A 0 EXPOSURE MONITORING WELL CONDmON

INTRFACE PROBE tL OVA 128 0 Backround: PPM God lE

HORIBA ORP 0 WATER LEVELO Reading: PPM Fair 0

Total Well Depth (ft bgs): Screeed Intervl (ft bgs):
Poor 0

.
,

Stc Wate Leel: 32-, s; Depth to Product --
Pump Type: Perstltic 0 Submersible 0

Warr Column: Product Layer ,.
Uquid Ring 0 Bladder Pum~

Well Casing Diamet: ¿r "
Pump Ra:

"
..

Boreol Diameter:
Multiplt~ Purge Strt TIme: /345; HRS

Low Flow Metod ~ Purge Stp TIme: ) 'IDS" HRS.
,

Minimal Purge Sampling 0 Total volume Purged: /~ 2- Gal. "

Crera use to stop purging 1 development: Dry Well 0 Paramete Stbiliztion ~
Time Water Volume PH Conductvi Turbidit Dissolved Temp. Salinit ORP Comments

Deth Recvered (unit) (mS/cm) (NT) Oxyen (OC) (%) (mV)

(bc) (gal) +1- 02 +1- 5% +1- 10% (mg/l) +1- 3% - +1- 20

"
+1- 0.2

13, S" ölY) rif2 ! S', '7- :2+.1 ?;~~I 22,~ () ,.1,7 1/ S-ç" (i, -~?0W SG~eti2D.loIUt

J 7, c:t. Odt/ ' l t (CÙ Ff¡J l.~ '2td! LlLo I?,?J/- I.D~ l-.Ç¡'ti c¡ - huP f!iJCL) l

Jef 00 0/!tD . -l. 4/ 1~',1 (0 1'2. ?f I~ ß 2. ?2/b ~/D l\iirJ
ltD~ ) t ID -').It/6 i ¿ rZ- ? .lif 6,2-1 z.7- f i.

t ),'(2.,
j,Ç' " ¡

1 í. oç -l tZD r+.21 t? j?f ~ '3 9-l/?q Ò i ì r: Z2;l- /J iS- J58n ~ :.

: I

Sample Colec: /4/ () HRS

Field Tea Leer Signtu ç-- ~ ~ fl
()

''-
t



~~Baøelle~~
. . . Putting Tecnology To Work

LOcaon~..rr I S23 "
Equipen
HORlBA U 10

SIN:

FIDIPHOTO VAC 0
INTERFACE PROBE ~
HORIBA ORP 0
Total Well Depth (ft bgs):

Stc Water Level: '3'1, c¡ ò r

Watr Column:

Well Casing Diamet: 411

Borehole Diametr:

~

,

Multiplt~

)?
Minimal Purge Sampling 0
Creña used to stop purging I development Dry Well 0

Time Water Volume PH Conductvi
DeplI Recvered (units) (mS/cm)

(bloC) (gal) +1- 0.2 +1- 5%

Low Flow Metod

ii~'-i 2;~..\' 6,~ 7l'i,1' i,(00
L7:~ ~~Cl;~ 0 t (j l'( /- 2. ?-,51
1'-4"U ~a:/Q 0 ..OD .~O 1 l-tU"i-

iqq~ ?: ilf It D '-;. D~ 2"UtA
i-¡:P-l ~ ..~ 'b;1-; i. '.11) ? rl/? ?) L ")-.I

Fieldlea Leer Signtue

\
Well Developmen 1 Purge LOlJ

EXPOSURE MONITORING

Backround: PPM
Reading: PPM

"

Pump Type: Perstalti 0

Uquid Ring 0

. I Well No.lvl1-P2 . Date: 7()-- Va-OS TprojecNO.:L7q~0ID2

HORIBA U22 0 oA/l'ïO;J _ per~ 1ílCX6
SI: OI2J "-
ORION 290A 0

OVA 128 0
WATER LEVELO

Screened Interl (ft bgs):

Depth to Product -."

Product Layer: _.. ,
,

Pump Rate:

Purge Strt Time: 1l-2SHRS

Purge Stp Time: ) 4 i¡ nRS .

Total volume Purged:

Paramete Stbiliztion

Turbidit Dissolved Temp. Salinit

(NTU) Oxyen (0C) (%)

+1-10% (mg/l) +r- 3% -

+1- 0.2

~
ORP

(mV)

+/- 20

\Page1of1

WELL CONDmON
God A
Fair 0
Poor 0

Submersible 0

Bladder Pum~

:

,

Gal.

Comments

IQÕ J,ign 22,/¡ ()¡ i2 13i/i .--po~ ~rl/o2r ,1o/?itJ
2Fltp ldolt 22,~ 61/2 Ji.l(/hl f t '
Li¡'f,~ I, D3 2-2,'5 tJ: if í 0 /1 '.
t-l,r~) /IO/12tÇ 0 ill 7 ç-:,(f)
LlU~ D.,-C¡C¡ 2Z,~ C)¡ii JSt.9

,

:

i

Sample Collec: /4s: HRS,



()oaueiie
. . . Putting Tecnology To Work Well DeVelOpment~

T Projec No.: ta4t6 Ct JD 2. 

I 
Well No.: M~-o3 ,Dat: D- 2-(g-oS-

Personnel:

o ~~1- ~ ~l\ LolÑb
Locon:"' cr t ~'23 "
Equipmen
HOR\BA U 10 ;I
SIN:

FIDIPHOTO VAC 0
INTERFACE PROBE ø-

HORlBA ORP 0
Total Well Depth (ft bgs): Ll'2 .

Stc Water Leve: ~ 0' t.2.'

Water Column:

Well Casing Diamet: c. It

Borehol Diameter:

HORIBA U22

SI:
ORION 290A 0

OVA 128 0
WATE LEVELD

Screeed Intervl (ft bgs):

Depth to Product

Prouct Layer: _

Multiplt~

low Flow Metod R
Minimal Purge Sampling 0
Criera use to stp purging' development Dry Well 0

Time Water Volume PH Conductvity
Deth Recver (unit) (mS/cm)
(btoe) (gal) +1- 02 +1- 5%

\\\D l;~,~ O,?:
\\\5 ", .t :l.pz. (),(t)O

\\2Ö ~ '1-.\''' o,cl 0
\\2~ "~r1:i 1.10
\l'Z5 ~-l.11t( i ~ 1.

,

-: 3-l LJ.I S
~l3.\ ~,q?
"', "31 S; J
"-,i-r s. i
~ ?.q -ç: i ,-. .

EXPOSURE MONITORING

Backround: PPM
Reading: PPM

Pump Type: Perstaltic 0

Uqui Ring 0

Pump Rate:

Purge Strt TIme: I/O ~ HRS

Purge Stp TIme: \ \ U HRS ,
Total volume purged: 1 . 'l

Paramete Stbiliztion

Turbidit Disolved Temp_ Salinít

(NTU) oxyen (OC) (%)

+'-10% ( mg/l) +,- 3% -

+1. 0.2
,

)&
ORP

(mV)

+1- 20

Sio
ir i q
"4:R" ~
~~ß lJ

3ClL\

. ,ff,. 21.~ l),2D 3)0
"l:s- '2/, C~ 6, i if i-9!À
. c-': zz. J 0, i 4 25/
J.SY22.~ D,IL! ¿4Õ'
/ _ LÇt. i-zt2 0, / '-I 2-'-'6

Field Tea Leer Signtu

WELL CONDmON
God ft
Fair 0
Poor 0

Submersible 0

Bladder pumnR

Gal.

Comments

.lpage1of1

:

; '.

-'?~ ~,-r P ()(,.iO. \Öl 2.10/0.'.
.

I

Sample Coleced: J1,~ 0 HRS



()Ba1telle
. . . Putting Tecnology To Work

Loco~tí-E \C:Z3
Equipment

HORIBAU 10

SI:
FIDIPHOTO VAC 0
INTERFACE PROBE ~
HORIBA ORP 0
Total Well Depth (ft bgs): -Ll1-'

Sttic Water level: '- 1- . ~ l

Wat Column:

Well Casing Diamet '4'~

Borehole Diameter:

'A

~~Well Development urge L~

Tprojec No.: 6i qg&/62 i Page 1 of 1
)Ail,.ot\ Dare: 10. 2(p.O~ÇPernnel:

o QA'?1b,J 'l ~~ íl !ß()&
DV,

. I Well No.:

HORIBA U22

SIN:

ORION 290A 0

OVA 128 0
WATER LEVLO

Scrned Interal-(ft bgs):

Depth to Product: -

Product Layer: ~
,

Multipltar

'%i
Minimal Purge Sampling 0
Crtena use to stp purging 1 development: Dry Well 0

Time Water Volume PH CondUctvi
Depth Recver (unit) (mS/cm)

(bc) (gal) +1- 0.2 +1- 5%

Low Flow' Method

\30~ \ ~lqO D. ~()
rÔ\ () \ '1. \ \ ()i wO
, '3\ ~ p., t 21 O/iO
\ 'Ot fb i i.. tto 1. 10
I~W -i/çq 1 ~W

Field Team Ler Signtu

EXPOSURE MONITORING

Backround: PPM
Reading: PPM

Pump Typ: Penstltic 0

Liquid Ring 0

Pump Rate:,

Purge Strt TIme: 130 HRS

Purge Stp TIme: i '320 HRS"

Total volume Purged: I. 2-

Paramet Stbilizon

Turbidit Dissolved Temp- Salinit

(NTU) Oxyen COG) (%)

+1- 10% (mg/) +1- 3% -

+1- 0.2

!l
ORP

(mV)

+1- 20

':. ¿'I .4. Ll i
-

~.qi y. si-
-

'l:t( ~ . sf- --
7.li¡r ~ .-5= -
-:.Lt\ l.\ .. s '+ -

WELL CONDITON

Go ~
Fair 0
Poor 0

Submersible 0

Bladder Pum~

'.

, "

GaL
,

Comments

'. "

If) .t/3 22.?- (). 2-~ \l:3.0 '?N ¥\" M~ /M~b (\~\\ffTH
g. '32 ii.o Ó. i~ \ ~Z.o (?ÑA" ONl4" .
h,O I 'Z ,q ,(?:i.,, 11-£.2.' ?¡"M.P ~G'í fJ '?~IÇ \0 i?-': I~

S-ZO i-Vi ó, -i~ (11. tz i,ç, iS' Zl.:) n. /;'2 l?S. ~ .,
'.., I

Sampl Collec: L ?Ji( HRS



()Baieiie
. . . Putting Tecnology To Work

~

iz-io ~0l I Ó,:2J
i i:i:g LJf/)" i-\ f) , (¡))

I 'P .t: (tJ /1,1 () , C, 0
j7/"~~ l(i?,'r.. Id ri
ì ?~ç' i:'(/1¡;ei I.i 'W-. "

Well Development ~ L~
,

, '.
T Projed No.:' 6/1/'/0/62

" IPage 1 of 1. Date: /1) .2-DS:
Pernnel:

Ó! ¿oN 6

,

HORIBA U22 0 dl/L 1tN,
O. ¡) ¡1 )(SIN: 1.?

ORION 290A 0

OVA 128 0
WATERLEVELO

Screeed Intervl (ft bgs):

EXPOSURE MONITORING

Backround: PPM
Reading: PPM

Locaon~rri ¡ ":: ~., 'i Well No.: J1 lA-t) S
Equipment

HORIBA U 10

SIN:

FIDIPHOTO VAC 0
INTRFACE PROBE ~
HORIBA ORP 0
Total Well Depth (ft bgs):

Stc Water Level:LJs: .. Ö ,

Water Column:

Well Casing Diamet: i¡ íi

Boreole Diameter:

Low Row Metod IS
Minimal Purge Sampling 0
Crleña used to stp purging I development

Time Water Volume PH
Deth Recver (unit)
(btoe) (gal) +1- 02

'.

Depth to Product: -c

Product Laye .,

Pump Type: Perstlti 0

Uqui Ring 0

Pump Ra:

Purge Strt TIme: /2/;: HRS
Purge SIp TIme: J~~HRS
Total volume Purged: /1 'Z

Paramete Stbilization &l

,

,

Multiplt~

Dry Well 0
Conductvi

(mS/cm)

Turbidit Dissolved Temp. Salinit ORP

(NTU) Oxyen COG) (%) (mV)

+1- 10% ( mg/l) +1- 3% - +1- 20

+1- 0.2

+1- 5%

WELL CONDmON
God JS
Fair 0

o
. 

Poor 
,

Submersible 0

Bladder Pumiß

"

Gal.

Comments

"

1-1~q ~, (¡J.~ /OqZ q;?-2 23/-/ (j l jß rt-l,'~ .- Pow 5G~ ()/ûLJ5" '/ol?.(')
7i Lf?, '31 '11 ftq ìri. () ( 2;3.;~ (? /2/J J C,1 -- (
1/1i- If, lS '~0 '2,4ltJ â:'~ Ot2( 'It i~r~7
,7-. t-l1 'll2& 1-+l. ? '(lft, 2-3.'2 O/lD ¡ir/,~)
":¡, Lrq 1.,2'1 '?-7Ç 2.~Ç 1Z-3.Z D..22 /4/,?-

¡ ,

FreldT=Le~ -L~&=i -

I

Sample CoIleded:1 ZL-tD HRS



Well Casing Diamet: i-'t Pump Rate:
Boreole Diameter: Multiplt~ Purge Strt Time:OZ Sb HRS
Low Row Metod ~ Purge Stp Time: 6'1 Jf HRS.
Minimal Purge Sampling 0 Total volume Purged: / ~ 0 Gal.
Crera used to stop purging I development Dry Well 0 Paramete Stbiliztion ~

Time Water' Volume PH Conduclvi Turbidit Dissolved Temp. Salinit ORP
Deth Recvered (unit) (mS/cm) (NTU) Oxyen COG) (%) (mY)
(bc) (gal) +1- 02 +1- 5% +1-10% (mgfl) +1- 3% - +1- 20

+1. 0.2

()Baieiie
. . . Putting Tecnology To Work

Locaon:~l1i: \ Ç'l3 '.
Equipment

HORIBA U 10 J'
SIN:

FIDfPHOTO VAC 0
INTRFACE PROBE ~
HORIBA ORP 0

Total Well Depth (ft bgs):
:

Stc Water Leve: 'kl:..1-2-

Water Column:

Well Development ~e ~
"

, I 
Well No.: Mvi-oÚ7 . Date: lD -2h-o. IProjecNo_:64'3~ JOL

Personnel:

~Tí Low£;

!page1of1

HORIBA U22 0 dti1.N VSI: Ö~?
ORION 290A 0

OVA 128 0
WATER LEVELO

Screeed Intervl (ft bgS):
.

Depth to Product: ..

, Product Layer -

EXPSURE MONITORING

Backround: PPM
Reading: PPM

WELL CONDmON
God !t
Fair 0
Poor 0

Submersible 0

Bladder Pumi

'.

Pump Type: Perstlti 0

Uqui Ring 0

:-. '

Comments



()BaUelie
. . . Putting Tecnology To Work Well Developmen' I Purge Log

.

Locon: 5 rr L S"~3 , 'IWell No.: MvJpQ~
. Date: -T 0 . '2 0 . oS T Projec No.:L74% 102- \page10f1

Equipmen
Personnel:

HORIBA U 10 ti i-ORIBA U22 o bÆ'(~ 'I 6Co-r L~0
SIN: SI: O~
FIDlPHOTO VAC 0 ORION 2901\ 0 EXPOSURE MONITORING WELL CONDmON

INTERFACE PROBE J! OVA 128 0 Backround: , PPM God &.

HORIBA ORP 0 WATER LEVELO Reading: PPM Fair 0

Total Well Depth eft bgs): Scred Interl eft bgs):
Poor 0

.
.

Stac Water Level:2t . w.i Depth to Product: Pump Type: Perstalti 0 Submersible 0

Water Column:
Product Layer:

Uqui Ring 0 Bladder Pumií

Well Casing Diametr: Z i (
Pump Ra: .

Borehole Diameter: Multipltdr Purge Strt Timet:t.O HRS

Low Row Metod ~ Purge Stp Time: 1000 HRS.

Minimal Purge Sampling 0 Total volume purged: I. Z-ö Gal.

Criera used to stop purging' development Dry Well 0 Paramete Stbilization ~
i,

Time Water Volume PH Conductvi Turbidit Dissolved Temp. Salinit ORP Comments

Depth Recver (unit) (mS/cm) (NT) Oxyen (0G) (%) (mY)

(btoe) (gal) +1- 02 +/- 5% +,- 10% (mgll) +/- 3% - +/- 20

+1- 0.2 ,

i õq,,\,Ç¡/J .'4 D.~O "1. L 2- 5.5tn L/Uo
i .C1 i Jq .'l o.zi -ILl rPOM P ~r;r ~ J/2 l: /IN jl/2.S/Ô.'

(' -l5ô 1./ :~l o. (pt; -:),. i; r .5 21. ~~ç 5.0\ iq.t) lis .2-?- -ß . tJ£I /A11 )J/" ~,i,-,. r /t;,. ,

6QSÇ '2- .-l+ lo,cfO
I"",L-.4 \ 5. \ \ 1 tJl: '3. :i I/Cf,(. (;~ Zl I IJJ 'PcJ~ l-n_ ,.~ 'A A--_

óqgi ?Jf1 D L. 0 t:
ki.,l\\ ~ .'l c; ; L. r.ß 3.ß3 '1

).q 0, 2. 2, , lI Id-lL IN ÆII 7! H i-.. II r..

IDOO 7iJ1 0 J/2.0 ':A\ it:, .l(q IL L\i ~.~ç \~ .q O.2~ ~

I

Sample Colec: (Oóe; HRS.

L:3t
r:J

Field Tea Leer Signtue,,- ~-

'- V
'-



()Baieiie
. . . Putting Tecnology To Work Well Developmen~ L~

Locon: S,TE. I,Çi- "! "\ Well No.: M W-,o-g ,
Dat: 10- 2(A~()' I Projec No.:L'7 LJí!ta JD Z , ,IPage1of1

Equipment
Persnnel:

HORIBA U 10 tl HORIBA U22 0 64 i¿TO,N ol¿ ~ 6~TiLowE
SIN: SI:
FIDIPHOTO VAC 0 ORION 290A 0 EXPOSURE MONITORING WELL CONOmON

INTERFACE PROBE ,& OVA 128 0 Backround: PPM God JR

HORIBA ORP 0 WATER LEVELD Reading: PPM Fair 0

Total Well Depth (ft bgs): L..?' Screened Intervl (ft bgS):
Poor 0, ,

Stc Water Level~ ~ Depth to Product - Pump Type: Perstalti 0 Submersible 0

Ware Column:
-I Product Layer: -- Uqui Ring 0 Bladder Pum~

,

Well Casing Diametr: q f\
Pump Rate: -

" ,:
..

Boreol Diameter: Multiplt.; Purge Strt Time: ~ HRS
"

Low Flow Metod 0 Purge Stp Time: - HRS

Minimal Purge Sampling 0 Total volume Purged: Gal.
,

Creña used to stop purging' development Dry Well 0 Paramete Stbilization 0
lime Water Volume PH Conductvi Turbidit Dissolved Temp. Salinit ORP Comments

Deth Recvered (units) (mS/cm) (NTU) Oxyen (0G) (%) (mY)

(btoe) (gal) +1- 0.2 +1- 5% +'- 10% ( mgll) +1- 3% - +1- 20

+1. 0.2

\Ñh) ) 1) (lLA ,

,

I

:

" JJGw (.l \

" :,

,
i

Sample Colec: - HRS

Field Tea Leer Sigtu :0~--V --
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() BaBelle
. . . Putting Technology To Work

~\ ~i-
cj

i çl.
\~ C(P

I Well NO.:MW-01

HORIBA U22 tL

SIN:

ORION 290A 0

OVA 128 0
WATER LEVELD

Depth to Product: __
Product Layer: _

Multiplier:

Oi-Y:"l L\i \q iS
\4 ~ rb,.ç-i \0 i ~
'?'- iç , /J J S?., y:. tCO

310 '(j t5.7. 1£1,-(
\1 iq 11,l\~q'1 3/l..Çìi ~~~ ì i 14
1'2,0\.. I~~.brt 4,iÇD (o¡5~ 14.,

3L\, 'i'l

Z:U .$0
13 \J 1 Cbí.

,") L. QL"
:7"1.. I

Field Team Leader Signatue

.

\,, \,\ Á JJ.

1

"'/\\.

MCB Camp Pendleton

Well Developmen€~e L~

I Date: t- \ ~- Oeo Project No.:
Personnel:

o
Turbidity Dissolved

(NTU) Oxygen

+1- 10% (mg/l)

+1- 0.2

010 )/DY
O!O btO
() i ((1 0(0
~ t?~ thO
r;~'~ OiD
lh '2, D,o

~L; ~,--
EXPOSURE MONITORING

Background: PPM
Reading: PPM

Pump Type: Peristaltic 0

Liquid Ring 0

Pump Rate:

Pucge Start Time: J 144 HRS

Purge Stop Time: '12.'2 HRS

Total volume Purged: 4.. ço
Parameter Stabilzation

Temp. Salinity ORP

(0G) (%) (mV)
+1- 3% - +1- 20

22 Ao' t2-
11z. ~ J c-

1rz/(,9 li"2 ~s\
2-2., (0 1 ~ 'Z I ~'"
2,2-,(0 i 7 ~(a(&
'Z i-~h 1 f '2 . lS ':

iZJ(l
Z~

'í 0 f 0 '2 I Page 1 of 1
Location: 1523

Equipment:

HORIBA U 10 0
SIN:

FID/PHOTO VAC 0
INTERFACE PROBE ~
HORIBA ORP 0
Total Well Depth: 60.08'
Static Water Level:-:L',. \

Water Column:

Well Casing Diameter: 4"

Borehole Diameter:

Low Flow Method o:

Minimal Purge Sampling U

Criteria used to stop purging I development: Dry Well

Time Water Volume PH Conductivity
Depth Recovered (units) (mS/cm)

(btoc) ~ +1- 0.2 +1- 5%

WELL CONDITION

Good ø-
Fair 0
Poor 0

Submersible 0

Bladder Pum~

L ~ nÅvi£ \bi()~
~

Comments

"'?vi- SG1- ~
\ - \l-O(O

",'tù? Qøìt ~~
f l-S itvc¡b (lL)\li.~

80% Recharge Level:

Sample Collected: 12.10 HRS

lJc/l ß(lc!e



~~ Baftelle~!~, 1111, '
. . . Putting Technology To Work Well Developmen

Location: I S 7__7. I Well No.: M\,O 7. I Date: /9 :J/hDb I Project No.: ID /D2- I Page 1 of 1
Equipment: Personnel:

HORIBA U 10 0 HORIBA U22 0 dc)~-lYl () tl r&
~ l-~

SIN: /0 / 0L~ SIN: ~. I+~ì~-L
FID/PHOTO VAC D- ORION 290A 0 EXPOSURE MONITORING WELL pimON
INTERFACE PROB~ I OVA 128 0 Background: PPM Gpod

HORIBA ORP 0 WATER LEVELD Reading: PPM Fair 0
Total Well Depth "" Poor 0
Static Water Level: '3Î,q~/ Depth to Product: Pump Type: Peristaltic 0

, fl Submersible 0
'I

Water Column: Product Layer: Liquid Ring 0 ß (~ ~ Bailer p
Well Casing Diameter: Pump Rate: I,~ r/tk' ßt, fí)"

Borehole Diameter: Multiplier: Pui:e Start Time: 1'334 HRS

One Well Volume: 1 Y: Well Volume: Purge Stop Time: /'1 ¿D HRS
ß

Three Well Volumes: Total volume Purged: '3 Li'~ j (fIlA / ¡ H~ t. //g :11
Criteria used to stop purging I development Required Volume 0 Dry Well 0 Parameter Stabilization ~

Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP Cotrments

Depth Recovered (units) (mS/cm) (NTU) Oxygen (0G) (%) (mV)

(btoc) (gal) (mg/l)

! 3¥ i- ~ ci .1.ll/' (., \ ß '21 fl7. 1 01 ~íJ .; ( ,- °,f3 Zoi. Çlrr 130CL/~
r3i¡ "7 ~ i lH:i" . to, 16 1A~3 cr Of'LO iI, i4 Ói/~ tJ~~
i3t.~ ~i,Q/ to. so -ii~ 3 Lo O,2b 21, &ï () ( /3 19917
1351 ;; ~ ¡ (/1 ?( i~~q Zl~3 L, OIOi, z,1, (p 01/,1 i qfs r 7

,

80% Recharge Level:

Sample Collected: r 35S' HRS

t~i t l1.u1 /
Field Team Leader Signatue ", . (hJv" ir .~

V t



() BaBelle
. . . Putting Technology To Work

MCB Camp Pendleton

Well Developmen urge Log

Location: 1523
1Well NO.:MW-03 I Date: ¡q JA~O fa I Project No.: it/ /tJV 1 

Page 1 of 1
Equipment:

oill(4M DRY ~
Personnel:

5', LG'wcHORIBA U 10 ø HORIBA U22 0 d i I/eJ:,s !-i\
*i1L/q O~SIN: 10/0 zg SIN:

FID/PHOTO VAC 0 ORION 290A 0 EXPOSURE MONITORING WELL CONDITION
INTERFACE PROBE ~ 7 OVA 128 0 Background: PPM Good ..
HORIBA ORP 0 WATER LEVELD Reading: PPM Fair 0

Total Well Depth: 59.12' Poor 0
Static Water Level: 31,41/ Depth to Product: Pump Type: Peristaltic 0 Submersible 0
Water Column: Product Layer: Liquid Ring 0 Bladder pum~
Well Casing Diameter: 4" Pump Rate:

Borehole Diameter: ./ Multiplier: PutQe Start Time: oq /3 HRS.
Low Flow Method .i J Purge Stop Time: ioot? HRS " I

. .
Minimal Purge Sampling lX Total volume Purged: '3 , "~-l fll. -- fJ~ ItJ/ftJ;
Criteria used to stop purging I development: Dry Well 0 Parameter Stabilization 0

Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP Comments
Depth Recovered (units) (mS/cm) (NTU) Oxygen (0G) (%) (mV) ~ fi 17/0 ¡l !lgf!h()b
(btoc) (gal) +1- 0.2 +1- 5% +1- 10% (mg/l) +1- 3% - +1- 20

+1- 0.2

m/l"1 31/6Z/ V. to ß (,10 t),o l) . LI'-I .'Lo i (¿ 0.7"1 3() / Clrw n5 (c./~ /R~ 19~ir¡,~
cI~ ,-

r" ~ 1, Ç;'iii 010 t)¡ Z'+ ?ó,R OIZ, 1,01
barf 3ßiD'J/ tPib1-- 5, -i ~ b,o tJdO 1,,cg II, 1.1 2/1'1 ~!u. ~o- 90 t:c/fV,'''

(Jq~" . ~S(. I~ I I.. 5 '1 5, i-4- ()IO tJt 0 t¡ Zo;,b 1/,27 iqÎ,

80% Recharge Level:

Sample Collected: ot.- HRS

Field Team Leader Signatue .l" rWl/
~Ai/..

I
" ..



() Banelle
. . . Putting Technology To Work

Location: 1523

Equipment:

HORIBA U 10 0
SIN:

FID/PHOTO VAC 0
INTERFACE PROBE S!

HORIBA ORP 0
Total Well Depth: 47.58'
Static Water Level: "'q .c~':

Water Column:

Well Casing Diameter: 4"

Borehole Diameter:

MCB Camp Pendleton

Well Developmen~

I Well No.:MW-04 I Date: t,- \ q -DCl I Project No.:
Personnel:

~Li&~HORIBA U22 i¡

SIN:

ORION 290A 0

OVA 128 0
WATER LEVELD

EXPOSURE MONITORING

Background: PPM
Reading: PPM

Depth to Product: _
Product Layer: _

Pump Type: Peristaltic 0

Liquid Ring 0

.-I ò tai- I Page 1 of 1

WELL CONDITION

Good IS
Fair ti -
Poor o

Submersible 0

Bladder PumpL

-'~
Minimal Purge Sampling 0

Criteria used to stop purging I development:

Pump Rate:

Pucge Start Time: bcr /q HRS

Purge Stop Time: f"" t? 'l HRS cR Y ()

Total volume Purged: '~, 0 I -S -t~l£ \J01 \. ~

Parameter Stabilization ~

Low Flow Method

Multiplier:

Dry Well o
Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP Comments

Depth Recovered (units) (mS/cm) (NTU) Oxygen (0G) (%) (mV)

(btoc) ~t +1- 0.2 +1- 5% +1- 10% (mg/l) +1- 3% - +1- 20

+1- 0.2

1\Q'z,-i 12 i Q'1 \, Ð (0:1- -l
\.¡ ('l, ~ U/2. s!i~ ,ß D (" 310' ? it-

rFz"s ~" l q L. tA~ r rJ;lCb L t ?/2 ~;+ -1,2i '" ,2 0(' :3CfZ· L.
tj r '2-i YD,OO 1llf ( 0 ~ "' 4, flg '21~ ~/is rqi~ 0.2- 3~(o
t'j '''\ 40 i oL\ '2/;) W:~D LLb'b LL- ''2 i L\'z, \ q ,1- 0,2 3 --ß
í'l ,'t L\ö, \0 -i l?J ÚÎ ~~\ L1 .,0:' liD 31SR ¡zed 01'1.. 39£
J :-i~ L\~, i\ 2.dD (p ¡a,\ "j 00 o/b :i4 (p L1 20 ~ '2. 11: i '" ( oli. '1

(jJ ~ 0 '-0,. rj1 ~iD l. ¡i\ l\..OZ O,~ .~,~q Î. /2 0,.2- 30\

Field Team Le~ Signatu J) 'i \,~hL:

''luf\\p ~-r ~
\... \t¿'-Ocn

80% Recharge Level:

Sample Collected: ö1L\ s: HRS



() Banelle
. . . Putting Technology To Work

Location: 1523

Equipment:

HORIBA U 10 0
SIN:

FID/PHOTO VAC 0
INTERFACE PROBE ~

HORIBA ORP 0
Total Well Depth: 60.12'
Static Water Level: LIt 01 y~

Water Column:

Well Casing Diameter: 4"

Borehole Diameter:

1 
Well No.:MW-05

HORIBA U22 L&

SIN:

ORION 290A 0

OVA 128 0
WATER LEVELD

Depth to Product: ~
Product Layer: _

Multiplier:

Low Flow Method ~
Minimal Purge Sampling U

Criteria used to stop purging l.dlopment: Dry Well

MCB Camp Pendleton

Well Development ~ge L09

I Date: 1- \~l~ oro I Project No.: lO' \ b 2-
Personnel:

1: 1 011

o

EXPOSURE MONITORING WELL
Background: PPM Good
Reading: PPM Fair

Poor

Pump Type: Peristaltic 0

Liquid Ring 0

Pump Rate:

Pui:e Start Time: if) 3~ HRS

Purge Stop Time: 105; J HRS

Total volume Purged: ?, i T) ¡

Parameter Stabilization

1 Page 1 of 1

CONDITION

~
o
o
Submersible 0

Bladder Pum~

... + S~ \El \10 tl)~1t
Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP

Depth Recovered (units) (mS/cm) (NTU) Oxygen (0G) (%) (mV)

(btoc) ~ +1- 0.2 +1- 5% +1- 10% (mg/l) +1- 3% - +1- 20
L +1- 0.2

'O.~ U (¡,VtC/ Öi-S

. D ,-iL1n ;":k
D L; Z, L 10 I--~

Óil S" IL lP .'bL;

\(1 IL r o,ci 2_l$

TO~, L\tt ¡~š ?:i 0

,,0
"s

i-;o

Field Team Leader Signatue

(û,41j (n ( \:f
C1 i (f; ~ (0 .'~o

ii;; .C'l~ ¡; t 3~
() ~ '/ w ,q \

I j Oi~t. (pi L\3
(1/¿3 &iL\l\

Ì\U-/
" l \lki~

\ v~

0,5
Lci
0,2-
o i\
o ,i
0,2-

i,L-\ b 12ol~ 0 l'j
1Jt2, 2 20 ICl 01"3
()iD~ iol~ 6ç 3
() J 0 I?c,l: oi-~
o to 11.. f9 Ot'b

15J 0 îO f1 0,3

Comments

z.i-~ (7~ ~T~
'i~~ 1- t~ - ò0
257
zqiOi:zyi
1-3'6

I

80% Recharge Level:

Sample Collected: \ \th HRS



() Banelle
. . . Putting Technology To Work

Location: 1523
I Well NO.:MW-06 i Date: yq ilt () ~ I Project No.: 10 I () 'Z I Page 1 of 1

Equipment Personnel:
Gi I LJ:~~HORIBA U 10 0 HORIBA U22 0

SIN: SIN: $ , ~.~
FID/PHOTO VAC 0 ORION 290A 0 ' EXPOSURE MONITORING WELL CONDITION

INTERFACE PROBE 0 OVA 128 0 Background: PPM Good 0
HORIBA ORP 0 WATER LEVELD Reading: PPM Fair 0
Total Well Depth: ;l C¡,l5 / Poor 0
Static Water Level: .;'713 ¡''- Depth to Product: Pump Type: Peristaltic 0 Submersible 0
Water Column: Product Layer: Liquid Ring 0 Bladder Pump(

Well Casing Diameter: Pump Rate:

Borehole Diameter: Multiplier: Purge Start Time: I 04 b HRS

Low Flow Method Purge Stop Time: HRS/'
Minimal Purge Sampling ~ Total volume Purged: /¿.~ ..Goal. - '(j'!: ~td
Criteria used to stop purgíng I development: Dry Well 0 Parameter Stabilization 0

Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP Comments

D'épth Recovered (units) (mS/cm) (NTU) Oxygen (0G) (%) (mV)

(btoc) (gal) +1- 0.2 +1- 5% +1- 10% ' (mg/l) +1- 3% - +1- 20

+1- 0.2
1\

\109 ;;1/7// e~ "', 300 ¡v - ~ôO ~
\ \l?, rv ì I' :-.. (i.. D c:_ ' lo~'

~ - V
I /' ~ A

I '" " l- ;~( ~ ~j/ thAlú c¡ I JOlt
"- " AlIA A() \J'- '- , f" ,Lr.. / .

r V\.\ "- . I l/ ,r'- ~o tn, NJ
" r\ , 1. ' ./ 80% Recharge Level:

\
"\

.\ \ ) \
r

Sample Collected: II \0 HRSi
4 ¡/

Field Team Leader Signatue hrJ ~t1A I\~ ßfjl~'/~A- -: ~v'\ / M' £;~-7~_,-
0

\ V
~3e~

.. v....

-- 4



() Banelle
. . . Putting Technology To Work

MCB Camp Pendleton

Well Developmen~ ~
Location: 1523

I Well No.:MW-07 I Date: I q 0"'i 0\. I Project No.: T / OL I Page 1 of 1
Equipment: Personnel: Si C~~~
HORIBA U 10 0 HORIBA U22 0 G i ¡l-" vs ..SIN: 10 i O-ii SIN:

FID/PHOTO VAC 0 ORION 290A 0 EXPOSURE MONITORING WELL CONDITION

INTERFACE PROBE 0 OVA 128 0 Background: PPM Good 0
HORIBA ORP 0 WATER LEVELD Reading: PPM Fair 0

Total Well Depth: Poor 0
Static Water Level: JßI/7/ Depth to Product: Pump Type: Peristaltic 0 Submersible 0
Water Column: Product Layer: Liquid Ring 0 Bladder PumpO

Well Casing Diameter: Pump Rate:

, Borehole Diameter: Multiplier: Pui:e Start Time: II rO HRS

Low Flow Method . J/ Purge Stop Time: 1...;q..HRS -- DT-l: .20.lq ~

Minimal Purg~ Sampling ..I -- Total volume Purged: 3:íJt ~al.v~ ('lni~dd

Criteria used to stop purging I development: Dry Well 0 Parameter Stabilization 0
Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP Comments

Depth Recovered (units) (mS/cm) (NTU) Oxygen (0G) (%) (mV)

(btoc) (gal) +1- 0.2 +1- 5% +1- 10% (mg/l) +1- 3% - +1- 20

+1- 0.2

l/sl. f't /-fj (
-...-- FIe~ /00 rJ/~

ii 5 ~ ! i~ ,'6Ó/
~

IDJ'-1 2, ì i- :i 'l ( 3i~Î ,Q,5 0113 193/1;
Jio J ìiii,/ 1m îCj ;; i 7 l- i ,3 i-ij / 1';/;- 0, /J: 193,7. ;'.' ,

.

.

80% Recharge Level:

Sample Collected: l.:tJ'I HRS

Field Team Leader Signatue D~ .bk6iJ~\ i



APPENDIX B

SEPTEMBER 2005 - ADDITIONAL SITE ASSESSMENT ACTIVITIES

(INCLUDES: SURVEY DATA, SOIL BORIG DIAGRAMS,
AND MONITORIG WELL COMPLETION DIAGRAMS)





PERMIT #LMON102883

A.P.N. #101.520-15

EST #H05939-014
'.' .'

CQUNTY OF SAN DIEGO
DEPARTMENT OF ENVIRONMENTAL HEALTH

LAND AND WATER QUALITY DIVISION

SITE NAME:

SITE ADD

PERMIT.

ORIGI.~låL!l

. :.. ',- ~_.. , .. ... ,.-".' .." .. - , - -'.. - ..c .." ',,' - .. "i~.;.:'"'' .., '. .. '.
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NEW~tEXP,I.1"l(ill:~ATE: OCT(jSER8 2005.. ',. ,'C." , .,. .. --- -',

06/16/2005

NOTIFIED:
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DEH:SAM PERMIT EXENSION FIRST (Rev. 8/03)
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() Battelle
. . . Putting Technology To Work

Borehole Location: Building 1523
Project Locon: MCB Camp Pendleon
Project #: G486102
Geloist Tom WOrtington
Drillng Contrctor: 'i
Driler: Jim Duke
Reviewed by: David Clexton #7350

De
(fee bg)

o

g; ~.2
õ CI E
S =:Ò)

5

SITE 1523, MCB Camp Pendleton
BORING LOG -1523-SB66/MW06

Sampler Type: 18" SS 2.0" 1.0
Boring Diameter: 8"
Drilling Method: Air rotary
Dril Rig: CME 75 Limited Access
Hammer Type: 140 Ib
Date: 09/13/2005
Total Depth: 30' bgs

Sampl Depton

8M Silt SAND; light brown to pale yellow, dry, fine grain, trace gravel.

10

15

20 ....,-'..,..
~f;..:;.';..
~.~"." ,.

-£?¿i£

.s 2;~;2
~~)i";./;':~;¡-;:,,;
:?;":::~~:

;~;;~~~i

.:~¡~r~~¡'
-:~~::::;¡.

30

35

40

45

50

55

60

As above, some cobbles.

No dust in cutings from 12'-13'.

8M As above, more cobbles.

Cutngs damp from 18' to 19'.

Lusardi Formtion:
Cobble conglomerate; granitc cobbles, whie to light gray,
very dense, dry cungs.

As above, slow driUing.

TOTAL DEPTH = 30'

Northing (NAD 83): 2053719.29
Easting (NAD 83): 6237598.16
Surface Elevation (NAVD 88): 350.83
Borehole Abandoned:_ Yes X No
Backfill Method: NA
Monitoring Device Installed: X Yes_No
Type: 2" Schedule 40 PVC

Boring
Completion

.......... .....

,.... ..::.....:':'....;.:..:.....:::..,.....::'.

~W~~i~\.~t

...... :..::'::.....:.::...:....;.'..:::.;.'..:.;.

:r!i:i~~!;l
. " " 0" :~jit:;.~~

¡~~~ "¡¡~~
. ". ..' ..:.:.::;..;.'..:~..::.:::~.:....,..:~:..,...::.:..:,:.
:¡;;::; :~:;:f
;.::.:::::::,:.

:?:\.i :i(.ii~.:i/.:;.

.:.::.:::::::;.

:::=;::.::::: ::.:.:.:'.~::.;':.i.~:.~.:...' .:

:iì¡j~¡!l¡i(¡¡~¡t¡¡im¡!l:

Page 1 of1

Comments

Hand Augre to S'

0'-3' SUce sel:
Conc (0.99 ft)

0'-15' Casing

3' . 13' Seal:
bentonit
chips (3.29 ft

13'-3' Filer Pack;
#3 Sand (5.6ft')

15'-3'~ Scn:
O.02no slt,

No sol samps
collect. Boring

lo from drillcu
No FID reading

collcted. This

boring was adancd
beyond the known
soil plume splly
for th puse of
weD insllatio.

Water Level Data:

9/14/05 24.0' bgs

9/23/05 25.16' bgs

(pre-development)

10/26/05 25.72' bgs
(post-development)

1~ci



C~ Battelle
. . . Putting Technology To Work

Borehole Locaon: Building 1523
Project Locon: Mea Camp Pendleon
ProJect#: G4102
Geologist: Tom Wortington
Drillng Contrctor: V\t
Driller: Jim Duke
Reviewed by: David Clexton #7350
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SITE 1523, MCB Camp Pendleton
BORING LOG -1523-SB67/MW07

Sampler Type: 18" SS 2.0" 1.0
Boring Diameter: 8"
Drillng Method: Air rotary
Dril Rig: CME 75 Limited Access
Hammer Type: 140 Ib
Date: 09/15/2005
Total Depth: 25' bgs

Sampl Deptn

Silt SAND; light brown to pale yellow, dry, fine grain, trace gravel.

8M
As above, some cobbles.

No dust in cutings from 12'-13',

As above, more cobbles.

Cutngs damp from 16' to 17'.

Lusrdi Formtion:

Cobble conglomerate; granitc cobbles, white to light gray,
very dense, dry cuttngs.

As above, slow drilln .

TOTAL DEPTH = 25'

Northing (NAD 83): 2053664.48
Easting (NAD 83): 6237674.75
Surface Elevation (NAVD 88): 341.74
Borehole Abandoned:_ Yes X No
Backfill Method: NA
Monitoring Device Installed: X Yes_No
Type: 2" Schedule 40 PVC

ciE' ::Eü:8:.2s~ ala
Boring

Completion

.'..o. ..'

... .

.......:...

:¡~/;.;:;:¡

1~if1¡

'IJ!
);-:=~.~:~~~
:'..:.::::::...........

1~~

¡,¡¡¡,~

'mit!!!.
:~:::::::

:?~~~:(.~.;.

Ditf!.

'iWi:W.
:::::::::

';~~~i~~~/

Xi~:W.

DiU!.

Page 1 of 1

Commnts

Hand Augre to 5'

0'-3' SU se:
Conce (0.99 11')

0'-10' Casing

3' - B.S' Sel:
bentit
chps (1.81 tl

8.5'-25' Filtr Pack:
#3 Sand (5.43 tl)

10'-25' IIU Sceen:
O.02nc sl,

No soil sampl
colleed. Bo
lod frm drilcu.

No FID reading
colleed. This

boring was advanc
beyond Ui kn
soil plume splly
for th puse of
well insllatin.

Water Level Data:

9/15/05 18.9' bgs

9/23/05 21.20'bgs

(pre-development)

10/26/05 21,20' bgs
(post-development)

1~.l,cc



C~ Battelle
. . , Puttng Technology To Work

SITE 1523, MCB Camp Pendleton
BORING LOG - 1523-SB65/MW08

Borehole Location: Building 1523
Project Locaon: MeB camp Pendleon
Project f. G486102
Geologist Tom Wortington
Drillng Contror: VIC
Driller: Jim Duke
Reviewed by. Davi Clexton #7350

,.De 8'
(f bg) ÕÉo ..

Sampler Type: 18" SS 2.0" I.
Boring Diameter: 8"
Drillng Method: Air rotary
Drill Rig: CME 75 Limited Access
Hammer Type: 140 Ib
Date: 09/09/2005-09/15/2005
Total Depth: 40' bgs

en 0
Ü .0
en E
~ i1

Sampl Dept

5 8M Silt SAND; light brown to pale yellow, dry, fine grain, trace gravel.

10 As above, some cobbles.

15 8M As aboe, more cobbles.

20
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45

50

55

60

Cutngs damp from 18' to 19'.

Lusardi Formtion:
Cobble conglomerate; granitic cobbles, whie to light gray,
very dense, dry cutngs.

As above.

Cutings damp from 28' to 29',

As above, slow drillng.

As above, very slow drillng.

TOTAL DEPTH = 40'

Northing (NAD 83): 2053380.86
Easting (NAD 83): 6237273.15
Surface Elevation (NAVD 88): 370.78
Borehole Abandoned:_ Yes X No
Backfill Method: NA
Monitoring Device Installed: X Yes_No
Type: 2" Schedule 40 PVC

Boring
Completion

....0. ...

.........',~~~

:~;::::.::~:~

..~.:.:.::~f~:~.

j~i'f,1

:W~Wj¡

~;¡~~

:XY!j¡

Page 1 of 1

Commnts

Hand Augred to 5'

0' - 3' SUce seal:
Concet (0.99 ft)

O' - 25' Casing

3' - 23' Seal:
bentonit
chips (6.58 ft)

-?iiG!,

'~~~

imU;!,

;jili~

XU;!,

'jWii;!,

Xi::W.

23' - 40 Filtr Pack:
#3 Sand (5.6ft

25' - 40' Wel Sceen:
0.02 slt,

No soil sampl
colled. Bo
lo from drillcu
No FID reading

coleed. This
boring wa advanod
beyo the known
soil plum splly
for th pur of
well inllati.

No water obsrved
in bo or weD.

1~
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" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date: 11-Nov-05

Chris Zimerman
Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
(614) 424-3779

CASE NARRTIVE

Project:
Work Order:

T0102/1523

BMI05102720 Cooler Temp: 4°C

Alpha's Sample il Client's Sample il Matrix

OSI02720-0IA
OSI02720-02A
OS 1 02720-03A

os i 02720-04A
OS102720-0SA
OS 1 02720-06A

OS102720-07A
OS102720-08A
OS102720-09A

OS 102720- lOA

OSI02720-11A

IS23-MW01
lS23-MWOI Dup

lS23-MW02
IS23-MW03
IS23-MW04
lS23-MWOS

lS23-MW06
lS23-MW07
i S23-QCFB

lS23-QCEB
i S23-QCTB

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

Enclosed please find the analytical results of the samples received by Alpha Analytical, Inc. under the above mentioned Work Order/Chain-
of-Custody.

Alpha Analytical, Inc. has a formal Quality Assurance/Quality Control program, which is designed to meet or exceed the EP A
requirements. All relevant QC met quality assurance objectives for ths project unless otherwse stated in the footnotes.

If you have any questions with regards to this report, please contact Randy Gardner, Project Manager, at (800) 283-1183.

Roger L. Scholl, Ph.D., Laboratoiy Director. . Randy Gardner, Laboratoiy Manager. . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA. (916) 366-9089/ Las Vegas, NV. (702) 498-3312/ Wichita, KS . (316) 722-S890 / info§alpha-analyticaLcom 1011



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778,.' i

(775) 355- 1044 . (775) 355-0406 FAX. 1 -800-283- 1183

ANALYTICAL REPORT

Battelle Memorial Institute Attn: Chris Zimmerman
505 King Avenue Phone: (614) 424-3779
Columbus,OH 43201 Fax: (614) 424-3667

Date Received: 10/27/05

,Job#: TO 1 02/1523

Total Petroleum Hydrocarbons - Extractable (TPH-E) EP A Method SW8015B/DHS LUFT Manual

Parameter Concentration Reporting Date Date

Limit Sampled Analyzed

Client In : 1523-MWOl TPH-E (Diesel) 0.055 0.050 mglL i 0/26105 10/28/05

Lab In : BMI05 102720-0 1A TPH-E (Oil) ND 0.50 mglL 10/26/05 10/28105

SUIT: Nonane 117 %REC 10/26/05 10/28/05

Client In : 1523-MWOl Dup TPH-E (Diesel) ND 0.050 mglL 10/26/05 10/28/05

Lab In : BMI05102720-02A TPH-E (Oil) ND 0.50 mglL 10/26/05 10/28/05

SUIT: Nonane 114 %REC 10/26/05 10/28/05

Client In : 1523-MW02 TPH-E (Diesel) ND 0.050 mglL 10/26/05 10/28/05

Lab In : BMI05102720-03A TPH-E (Oil) ND 0.50 mglL 10/26/05 10/28/05

SUIT: Nonane 116 %REC 10/26/05 10/28/05

Client In : 1523-MW03 TPH-E (Diesel) 0.077 0.050 mglL 10/26/05 10/28/05

Lab ID : BMI05102720-04A TPH-E (Oil) ND 0.50 mglL 10/26/05 10/28/05

SUIT: Nonane 118 %REC 10/26/05 10/28/05

Client ID : 1523-MW04 TPH-E (Diesel) ND 0.050 mglL 10/26/05 10/28/05

Lab In : BMI05102720-05A TPH-E (Oil) ND 0.50 mglL 10/26/05 10/28/05

SUIT: Nonane 124 %REC 10/26/05 10/28/05

ClientID: 1523-MW05 TPH-E (Diesel) ND 0.050 mglL 10/26105 10/28/05

Lab In : BMI05102720-06A TPH-E (Oil) ND 0.50 mglL 10/26/05 10/28/05

SUIT: Nonane 127 %REC 10/26/05 10/28105

Client In : 1523-MW06 TPH-E (Diesel) ND 0.050 mglL 10/26/05 10/28/05

Lab In : BMI05102720-07A TPH-E (Oil) ND 0.50 mglL 10/26/05 10/28/05

SUIT: Nonane 121 %REC 10/26/05 10/28/05

Client ID : 1523-MW07 TPH-E (Diesel) ND 0.050 mglL 10/26/05 10/28/05

L~b il : BMI05102720-08A TPH-E (Oil) ND 0.50 mglL 10/26/05 10/28/05

SUIT: Nonane 121 %REC 10/26/05 10/28/05

Client In : 1523-QCEB TPH-E (Diesel) ND 0.050 mglL 10/26/05 10/28/05

Lab In : BMI051 02720- lOA TPH-E (Oil) ND 0.50 mglL 10/26/05 10/28/05

SUIT: Nonane 116 %REC 10/26/05 10/28/05

T0102/1523 Page 1 of2



ND = Not Detected

TO 102/1523

ä.. Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 PAX. 1-800-283-1183

~~ ;17"sA~ D~~
Roger L. Scholl Ph.D., Laboratory Director. . Randy Gardner, Laboratory Manager. . Walter HiiichmallJ Quality Assurance Offcer

Sacramento, CA' (916) 366-9089 / Las Vegas, NV . (702) 281-4848 / info(¡alpha-aiialyticaLcom ¡?
11/905

Report Date

Page 2 of 2



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 PAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102/1523

Alpha Analytical Number: BMI05102720-01A
Client LD. Number: 1523-MW01

Att:
Phone:
Fax:

Chris Zimerman
(614) 424-3779
(614) 424-3667

Sampled: 10/26/05
Received: 10/27/05

Analyzed: 11/03/05

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting

Compound Concentration Limit Compound Concentration Limit

1 Dichlorodifluoromethane ND 1.0 ~g/L 36 m,p-Xylene ND 0.50 ~g/L

2 Chloromethane ND 2.0 ~g/L 37 Bromoform ND 1.0 ~g/L

3 Vinyl chloride ND 1.0 ~gJL 38 Styrene ND 1.0 ~g/L

4 Chloroethane ND 1.0 ~g/L 39 o-Xylene ND 0.50 ~g/L

5 Bromomethane ND 4.0 ~g/L 40 1,1,2,2- Tetrachloroethane ND 1.0 ~g/L

6 Trichlorofluoromethane ND 1.0 ~g/L 41 1,2,3- Trichloropropane ND 4.0 ~g/L

7 1,1-Dichloroethene ND 1.0 ~g/L 42 Isopropyl benzene ND 1.0 ~g/L

8 Dichloromethane ND 4.0 ~g/L 43 Bromobenzene ND 1.0 ~g/L

9 trans-1,2-Dichloroethene ND 1.0 ~g/L 44 n-Propylbenzene ND 1.0 ~g/L

10 Methyl tert-buty ether (MTBE) ND 0.50 ~g/L 45 4-Chlorotoluene ND 1.0 ~g/L

11 1,1-Dichloroethane ND 1.0 ~g/L 46 2-Chlorotoluene ND 1.0 ~glL

12 cis-1,2-Dichloroethene ND 1.0 ~g/L 47 1,3,5- Trimethylbenzene ND 1.0 ~g/L

13 Bromochloromethane ND 1.0 ~g/L 48 tert-Butylbenzene ND 1.0 ~g/L

14 Chloroform ND 1.0 ~g/L 49 1,2,4- Trimethylbenzene ND 1.0 ~g/L

15 2,2-Dichloropropane ND 1.0 ~g/L 50 sec-Butylbenzene ND 1.0 ~g/L

16 1 ,2-Dichloroethane ND 1.0 ~g/L 51 1,3-Dichlorobenzene ND 1.0 ~g/L

17 1 ,1,1- Trichloroethane ND 1.0 ~g/L 52 1,4-Dichlorobenzene ND 1.0 ~g/L

18 1 ,1-Dichloropropene ND 1.0 ~g/L 53 4-lsopropyltoluene ND 1.0 ~g/L

19 Carbon tetrachloride ND 1.0 ~g/L 54 1,2-Dichlorobenzene ND 1.0 ~g/L

20 Benzene ND 0.50 ~g/L 55 n-Butylbenzene ND 1.0 ~g/L

21 Dibromomethane ND 1.0 ~g/L 56 1,2-Dibromo-3-chloropropane (DBCP) ND 6.0 ~g/L

22 1,2-Dichloropropane ND 1.0 ~g/L 57 1,2,4- Trichlorobenzene ND 4.0 ~g/L

23 Trichloroethene ND 1.0 ~g/L 58 Naphthalene ND 4.0 ~glL

24 Bromodichloromethane ND 1.0 ~g/L 59 Hexachlorobutadiene ND 4.0 ~g/L

25 cis-1 ,3-Dichloropropene ND 1.0 ~g/L 60 1,2,3- Trichlorobenzene ND 4.0 ~g/L

26 trans-1,3-Dichloropropene ND 1.0 ~g/L 61 Surr: 1,2-Dichloroethane-d4 113 %REC
27 1,1,2-Trichloroethane ND 1.0 ~g/L 62 Surr: Toluene-d8 94 %REC
28 Toluene ND 0.50 ~g/L 63 Surr: 4-Bromofluorobenzene 101 %REC
29 1,3-Dichloropropane ND 1.0 ~g/L
30 Dibromochloromethane ND 1.0 ~g/L
31 1,2-Dibromoethane (EDB) ND 4.0 ~g/L
32 Tetrachloroethene ND 1.0 ~g/L
33 1,1,1,2-Tetrachloroethane ND 1.0 ~g/L
34 Chlorobenzene ND 1.0 ~g/L
35 Ethylbenzene ND 0.50 ~g/L

Some Reporting Limits were increased due to sample foamig.

No Benzene was observed above an estimated reporting limt of 0.25 l.glL.

ND = Not Detected~~ ;17"sA~ D~~ ~
111905

Report Date

Page 1 of 1

Roger L. Scholl Ph.D., Laboratory Director' . Rady Gardner, Laboratory Manager' . Walter Hicluan Qualty Assuance Offcer

Sacramento, CA. (916) 366-9089/ La Vegas. NY' (702) 2814848/ inolQalpha-analytical.com



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX . 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute Att: Chris Zimerman
505 King Avenue Phone: (614) 424-3779
Columbus, OR 43201 Fax: (614) 424-3667
Job#: T0102/1523

Alpha Analytical Number: BMI05l02720-02A Sampled: 10/26/05
Client LD. Number: 1523-MW01 Dup Received: 10/27/05

Analyzed: 11/03/05

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting

Compound Concentration Limit Compound Concentration Limit

1 Dichlorodifluoromethane NO 1.0 ¡JgIL 36 m,p-Xylene NO 0.50 ¡Jg/L
2 Chloromethane NO 2.0 ¡Jg/L 37 Bromoform NO 1.0 ¡Jg/L
3 Vinyl chloride NO 1.0 ¡Jg/L 38 Styrene NO 1.0 ¡Jg/L
4 Chloroethane NO 1.0 ¡Jg/L 39 o-Xylene NO 0.50 ¡Jg/L
5 Bromomethane NO 4.0 ¡Jg/L 40 1,1,2,2-Tetrachloroethane NO 1.0 ¡Jg/L
6 Trichlorofluoromethane NO 1.0 ¡Jg/L 41 1,2,3-Trichloropropane NO 4.0 ¡Jg/L
7 1 ,1-Dichloroethene NO 1.0 ¡Jg/L 42 Isopropylbenzene NO 1.0 ¡Jg/L
8 Dichloromethane NO 4.0 ¡Jg/L 43 Bromobenzene NO 1.0 ¡Jg/L
9 trans-1,2-Dichloroethene NO 1.0 ¡Jg/L 44 n-Propylbenzene NO 1.0 ¡Jg/L
10 Methyl tert-buty ether (MTBE) NO 0.50 ¡Jg/L 45 4-Chlorotoluene NO 1.0 ¡Jg/L
11 1 ,1-Dichloroethane NO 1.0 ¡Jg/L 46 2-Chlorotoluene NO 1.0 ¡Jg/L
12 cis-1,2-Dichloroethene NO 1.0 ¡Jg/L 47 1,3,5-Trimethylbenzene NO 1.0 ¡Jg/L
13 Bromochloromethane NO 1.0 ¡Jg/L 48 tert-Butybenzene NO 1.0 ¡Jg/L
14 Chloroform NO 1.0 ¡Jg/L 49 1,2,4-Trimethylbenzene NO 1.0 ¡Jg/L
15 2,2-Dlchloropropane NO 1.0 ¡Jg/L 50 sec-Butylbenzene NO 1.0 ¡Jg/L
16 1 ,2-Dichloroethane NO 1.0 ¡Jg/L 51 1,3-Dichlorobenzene NO 1.0 ¡Jg/L
17 1 ,1 ,i-Trichloroethane NO 1.0 ¡Jg/L 52 1,4-Dichlorobenzene NO 1.0 ¡Jg/L
18 1 ,1-Dichloropropene NO 1.0 ¡Jg/L 53 4-lsopropyltoluene NO 1.0 ¡Jg/L
19 Carbon tetrachloride NO 1.0 ¡Jg/L 54 1,2-0ichlorobenzene NO 1.0 ¡Jg/L
20 Benzene NO 0.50 ¡Jg/L 55 n-Butylbenzene NO 1.0 ¡Jg/L
21 Dibromomethane NO 1.0 ¡Jg/L 56 1 ,2-Dibromo-3-chloropropane (DBCP) NO 6.0 ¡Jg/L
22 1 ,2-Dichloropropane NO 1.0 ¡Jg/L 57 1,2,4-Trichlorobenzene NO 4.0 ¡Jg/L
23 Trichloroethene NO 1.0 ¡Jg/L 58 Naphthalene NO 4.0 ¡Jg/L
24 Bromodichloromethane NO 1.0 ¡JgIL 59 Hexachlorobutadiene NO 4.0 ¡Jg/L
25 cis-1,3-Dichloropropene NO 1.0 ¡Jg/L 60 1,2,3-Trichlorobenzene NO 4.0 ¡Jg/L

26 trans-1 ,3-Dichloropropene NO 1.0 ¡Jg/L 61 Surr: 1,2-Dichloroethane-d4 115 %REC
27 1 ,1 ,2- Trichloroethane NO 1.0 ¡Jg/L 62 Surr: Toluene-d8 91 %REC
28 Toluene NO 0.50 ¡Jg/L 63 Surr: 4-Bromofluorobenzene 101 %REC
29 1 ,3-Dichloropropane NO 1.0 ¡Jg/L
30 Dibromochloromethane NO 1.0 ¡Jg/L
31 1 ,2-Dibromoethane (EDB) NO 4.0 ¡Jg/L
32 Tetrachloroethene NO 1.0 ¡Jg/L
33 1,1,1,2-Tetrachloroethane NO 1.0 ¡Jg/L
34 Chlorobenzene NO 1.0 ¡Jg/L
35 Ethyibenzene NO 0.50 ¡Jg/L

Some Reporting Limits were increased due to sample foamg.

No Benzene was obsered above an estimated reporting limit of 0.25 ¡iglL.

ND = Not Detected~~ ;17"sA~ D~~ ~
11/9/05

Report Date

Roger L. Scholl Ph.D., Laboratory Diector' . Randy Gardner, Laboratory Maager' . Walter Hichm Qualty Assuance Offcer

Sacamento, CA. (916) 366-9089 / Las Vegas, NY. (702) 281-4848 / info(!alpha-anytical.com
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102/1523

Alpha Analytical Number: BMI05102720-03A
Client J.D. Number: 1523-MW02

Att:
Phone:
Fax:

Chris Zimerman
(614) 424-3779
(614) 424-3667

Sampled: 10/26/05
Received: 10/27/05

Analyzed: 11/03/05

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Dichlorodifluoromethane ND 1.0 ¡.g/L 36 m,p-Xylene ND 0.50 ¡.g/L
2 Chloromethane ND 2.0 ¡.g/L 37 Bromoform ND 1.0 ¡.g/L

3 Vinyl chloride ND 1.0 ¡.g/L 38 Styrene ND 1.0 ¡.g/L

4 Chloroethane ND 1.0 ¡.g/L 39 o-Xylene ND 0.50 ¡.g/L

5 Bromomethane ND 2.0 ¡.g/L 40 1,1,2,2-Tetrachloroethane ND 1.0 ¡.g!
6 Trichlorofluoromethane ND 1.0 ¡.g/L 41 1,2,3- Trichloropropane ND 2.0 ¡.g/L
7 1 ,1-Dichloroethene ND 1.0 ¡.g/L 42 Isopropyl benzene ND 1.0 ¡.g/L

8 Dichloromethane ND 2.0 ¡.g/L 43 Bromobenzene ND 1.0 ¡.g/L

9 trans-1,2-Dichloroethene ND 1.0 ¡.g/L 44 n-Propylbenzene ND 1.0 ¡.g/L

10 Methyl tert-buty ether (MTBE) ND 0.50 ¡.g/L 45 4-Chlorotoluene ND 1.0 ¡.g/L
11 1 ,1-Dichloroethane ND 1.0 ¡.g/L 46 2-Chlorotoluene ND 1.0 ¡.g/L

12 cis-1,2-Dichloroethene ND 1.0 ¡.g/L 47 1,3,5- Trimethylbenzene ND 1.0 ¡.g/L

13 Bromochloromethane ND 1.0 ¡.g/L 48 tert-Butylbenzene ND 1.0 ¡.g/L

14 Chloroform ND 1.0 ¡.g/L 49 1,2,4-Trimethylbenzene ND 1.0 ¡.g/L

15 2,2-Dichloropropane ND 1.0 ¡.g/L 50 sec-Butylbenzene ND 1.0 ¡.g/L
16 1,2-Dichloroethane ND 1.0 ¡.g/L 51 1,3-Dichlorobenzene ND 1.0 ¡.g/L
17 1,1,1-Trichloroethane ND 1.0 ¡.g/L 52 1,4-Dichlorobenzene ND 1.0 ¡.g/L
18 1 ,1-Dichloropropene ND 1.0 ¡.g/L 53 4-lsopropyltoluene ND 1.0 ¡.g/L

19 Carbon tetrachloride ND 1.0 ¡.g/L 54 1,2-Dichlorobenzene ND 1.0 ¡.g/L

20 Benzene ND 0.50 ¡.g/L 55 n-Butybenzene ND 1.0 ¡.g/L

21 Dibromomethane ND 1.0 ¡.g/L 56 1 ,2-Dibromo-3-chloropropane (DBCP) ND 5.0 ¡.g/L

22 1 ,2-Dichloropropane ND 1.0 ¡.g/L 57 1,2,4-Trichlorobenzene ND 2.0 ¡.g/L

23 Trichloroethene ND 1.0 ¡.g/L 58 Naphthalene ND 2.0 ¡.g/L

24 Bromodichloromethane ND 1.0 ¡.g/L 59 Hexachlorobutadiene ND 2.0 ¡.g/L

25 cis-1,3-Dichloropropene ND 1.0 ¡.g/L 60 1,2,3-Trichlorobenzene ND 2.0 ¡.g/L

26 trans-1 ,3-Dichloropropene ND 1.0 ¡.g/L 61 Surr: 1,2-Dichloroethane-d4 111 %REC
27 1 ,1 ,2- Trichloroethane ND 1.0 ¡.g/L 62 Surr: Toluene-d8 94 %REC
28 Toluene ND 0.50 ¡.g/L 63 Surr: 4-Bromofluorobenzene 103 %REC
29 1 ,3-Dichloropropane ND 1.0 ¡.g/L
30 Dibromochloromethane ND 1.0 ¡.g/L
31 1 ,2-Dibromoethane (EDB) ND 2.0 ¡.g/L
32 Tetrachloroethene ND 1.0 ¡.g/L
33 1,1,1,2-Tetrachloroethane ND 1.0 ¡.g/L
34 Chlorobenzene ND 1.0 ¡.g/L
35 Ethylbenzene ND 0.50 ¡.gIL

No Benzene was observed above an estimated reporting limt of 0.25 i.glL.

ND = Not Detected~~ ;17"~~ D~~ ø
11/905

Report Date

Roger L. Scholl Ph.D., Laboratory Director' . Randy Gardner, Laboratory Maager' . Waller Hichm, Quty Assuance Offcer

Sacramento, CA. (916) 366-90S9/Las Vegas, NY. (702) 281-4848 / infoi1alpha-analytical.com

Page 1 of 1



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute Att: Chris Zimmerman
505 King Avenue Phone: (614) 424-3779
Columbus, OR 43201 Fax: (614) 424-3667
Job#: T0102/1523

Alpha Analytical Number: BMI05102720-04A Sampled: 10/26/05
Client J.D. Number: 1523-MW03 Received: 10/27/05

Analyzed: 11/03/05

Volatile Organics by GCIMS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Dichlorodifluoromethane ND 1.0 ¡.g/L 36 m,p-Xylene ND 0.50 ¡.g/L
2 Chloromethane ND 2.0 ¡.g/L 37 Bromoform ND 1.0 ¡.g/L
3 Vinyl chloride ND 1.0 ¡.g/L 38 Styrene ND 1.0 ¡.g/L
4 Chloroethane ND 1.0 ¡.g/L 39 o-Xylene ND 0.50 ¡.g/L
5 Bromomethane ND 4.0 ¡.g/L 40 1,1,2,2- Tetrachloroethane ND 1.0 ¡.g/L
6 Trichlorofluoromethane ND 1.0 ¡.g/L 41 1,2,3-Trichloropropane ND 4.0 ¡.g/L
7 1 ,1-Dichloroethene ND 1.0 ¡.g/L 42 Isopropylbenzene NO 1.0 ¡.g/L
8 Dichloromethane ND 4.0 ¡.Q/L 43 Bromobenzene NO 1.0 ¡.Q/L
9 trans-1 ,2-0ichloroethene NO .1.0 ¡.Q/L 44 n-Propylbenzene NO 1.0 ¡.Q/L
10 Methyl tert-butyl ether (MTBE) ND 0.50 ¡.Q/L 45 4-Chlorotoluene NO 1.0 ¡.Q/L
11 1,1-Dichloroethane NO 1.0 ¡.Q/L 46 2-Chlorotoluene ND 1.0 ¡.Q/L
12 cis-1 ,2-Dichloroethene ND 1.0 ¡.Q/L 47 1,3,5-Trimethylbenzene NO 1.0 ¡.Q/L
13 Bromochloromethane NO 1.0 ¡.Q/L 48 tert-Butybenzene ND 1.0 ¡.Q/L
14 Chloroform NO 1.0 ¡.Q/L 49 1,2,4- Trimethylbenzene NO 1.0 ¡.Q/L
15 2,2-0ichloropropane ND 1.0 ¡.Q/L 50 sec-Butylbenzene NO 1.0 ¡.Q/L
16 1,2-Dichloroethane ND 1.0 ¡.Q/L 51 1 ,3-Dichlorobenzene ND 1.0 ¡.Q/L
17 1 ,1 ,1- Trichloroethane ND 1.0 ¡.QIL 52 1 ,4-Dichlorobenzene ND 1.0 ¡.g/L
18 1 ,1-Dichloropropene ND 1.0 ¡.g/L 53 4-lsopropyltoluene ND 1.0 ¡.g/L
19 Carbon tetrachloride NO 1.0 ¡.g/L 54 1,2-Dichlorobenzene ND 1.0 ¡.g/L
20 Benzene ND 0.50 ¡.g/L 55 n-Butylbenzene ND 1.0 ¡.g/L
21 Dibromomethane ND 1.0 ¡.g/L 56 1,2-Dibromo-3-chloropropane (OBCP) ND 6.0 ¡.g/L
22 1,2-Dichloropropane ND 1.0 ¡.g/L 57 1,2,4-Trichlorobenzene NO 4.0 ¡.g/L
23 Trichloroethene 1.7 1.0 ¡.g/L 58 Naphthalene ND 4.0 ¡.g/L
24 Bromodichloromethane ND 1.0 ¡.g/L 59 Hexachlorobutadiene NO 4.0 ¡.g/L
25 cis-1,3-Dichloropropene ND 1.0 ¡.Q/L 60 1,2,3- Trichlorobenzene ND 4.0 ¡.Q/L
26 trans-1,3-Dichloropropene NO 1.0 ¡.Q/L 61 Surr: 1,2-Dichloroethane-d4 113 %REC
27 1 ,1,2- Trichloroethane NO 1.0 ¡.Q/L 62 Surr: Toluene-d8 94 %REC
28 Toluene ND 0.50 ¡.Q/L 63 Surr: 4-Bromofluorobenzene 95 %REC
29 1,3-Dichloropropane NO 1.0 ¡.Q/L
30 Dibromochloromethane ND 1.0 ¡.Q/L
31 1,2-0ibromoethane (EDB) ND 4.0 ¡.Q/L
32 Tetrachloroethene ND 1.0 ¡.Q/L
33 1,1,1,2-Tetrachloroethane ND 1.0 ¡.Q/L
34 Chlorobenzene NO 1.0 ¡.g/L
35 Ethylbenzene ND 0.50 ¡.g/L

Some Reporting Limits were increased due to sample foamig.

No Benzene was observed above an estimated reporting limit of 0.25 J.gI.

ND = Not Detected~~ ;17"sA~ D~~ d
Report Date

Page 1 of1

Roger L. Scholl Ph.D., Laboratory Director' . Rady Gardner, Laboratory Maager' . Walter Hichman, Qualty Assurance Offce

Sacramento, CA. (916) 366-90891 Las Vegas, NY' (702) 281-48481 inoiíalha-analytica.com



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. l-800-283-i183

ANALYTICAL REPORT

Battelle Memorial Institute Att: Chris Zimerman
505 King Avenue Phone: (614) 424-3779
Columbus, OR 43201 Fax: (614) 424-3667
Job#: TO 102/1 523 

Alpha Analytical Number: BMI05102720-05A Sampled: 10/26/05
Client J.D. Number: 1523-MW04 Received: 10/27/05

Analyzed: 11/03/05

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Dichlorodifluoromethane NO 1.0 iig/L 36 m,p-Xylene NO 0.50 iig/L
2 Chloromethane NO 2.0 iig/L 37 Bromoform NO 1.0 iig/L
3 Vinyl chloride NO 1.0 iig/L 38 Styrene NO 1.0 iig/L
4 Chloroethane NO 1.0 iig/L 39 o-Xylene NO 0.50 iig/L
5 Bromomethane NO 4.0 iig/L 40 1,1,2,2- Tetrachloroethane NO 1.0 iig/L
6 Trichlorofluoromethane NO 1.0 iig/L 41 1,2,3-Trichloropropane NO 4.0 iig/L
7 1,1-0ichloroethene NO 1.0 iig/L 42 Isopropyl benzene NO 1.0 iig/L
8 Dichloromethane NO 4.0 IIQ/L 43 Bromobenzene NO 1.0 IIQ/L
9 trans-1,2-0ichloroethene NO 1.0 IIQ/L 44 n-Propylbenzene NO 1.0 IIQ/L
10 Methyl tert-buty ether (MTBE) NO 0.50 IIQ/L 45 4-Chlorotoluene NO 1.0 IIQ/L
11 1 ,1-Dichloroethane NO 1.0 IIQ/L 46 2-Chlorotoluene NO 1.0 IIQ/L
12 cis-1,2-0ichloroethene NO 1.0 IIQ/L 47 1,3,5- Trimethylbenzene NO 1.0 IIQ/L
13 Bromochloromethane NO 1.0 IIQ/L 48 tert-Butylbenzene NO 1.0 IIQ/L
14 Chloroform NO 1.0 IIQ/L 49 1,2,4- Trimethylbenzene NO 1.0 IIQ/L
15 2,2-Dichloropropane NO 1.0 IIQ/L 50 sec-Butylbenzene NO 1.0 IIQ/L
16 1 ,2-Dichloroethane NO 1.0 IIQ/L 51 1,3-Dichlorobenzene NO 1.0 IIQ/L
17 1 ,1 ,1- Trichloroethane NO 1.0 IIQ/L 52 1,4-Dichlorobenzene NO 1.0 IIQ/L
18 1 ,1-Dichloropropene NO 1.0 iig/L 53 4-lsopropyltoluene NO 1.0 iig/L
19 Carbon tetrachloride NO 1.0 iig/L 54 1,2-Dichlorobenzene NO 1.0 iig/L
20 Benzene NO 0.50 iig/L 55 n-Butylbenzene NO 1.0 iig/L
21 Dibromomethane NO 1.0 iig/L 56 1 ,2-0ibromo-3-chloropropane (DBCP) NO 6.0 iig/L
22 1 ,2-Dichloropropane NO 1.0 iig/L 57 1,2,4- Trichlorobenzene NO 4.0 iig/L
23 Trichloroethene NO 1.0 iig/L 58 Naphthalene NO 4.0 iig/L
24 Bromodichloromethane NO 1.0 iig/L 59 Hexachlorobutadiene NO 4.0 iig/L
25 cis-1 ,3-0ichloropropene NO 1.0 IiQ1L 60 1,2,3- Trichlorobenzene NO 4.0 IIQ/L
26 trans-1,3-Dichloropropene NO 1.0 IIQ/L 61 Surr: 1,2-Dichloroethane-d4 113 %REC
27 1,1,2-Trichloroethane NO 1.0 IIQ/L 62 Surr: Toluene-d8 95 %REC
28 Toluene NO 0.50 IIQ/L 63 Surr: 4-Bromofluorobenzene 99 %REC
29 1 ,3-Dichloropropane NO 1.0 IIQ/L
30 Dibromochloromethane NO 1.0 IIQ/L
31 1 ,2-Dibromoethane (EOB) NO 4.0 IiQ1L
32 Tetrachloroethene NO 1.0 IIQ/L
33 1,1,1,2-Tetrachloroethane NO 1.0 IIQ/L
34 Chlorobenzene NO 1.0 iig/L
35 Ethylbenzene NO 0.50 iig/L

Some Reporting Limits were increased due to sample foaming.

No Benzene was observed above an estimated reporting limit of 0.25 IlgI.

ND = Not Detected~~ ;17"sA~ D~~ d
Report Date

Page I of 1

Roger L. Scholl Ph.D., Laboratory Director' . Randy Gardner, Laboratory Maager' . Walter Hinchman, Qualty Assuance Offcer

Sacramento, CA. (916) 366-90891 La Vegas, NY' (702) 281-48481 info(!alpha-anytica.com



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 · Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute Att: Chris Zimerman
505 King Avenue Phone: (614) 424-3779
Columbus, OR 43201 Fax: (614) 424-3667
Job#: T0102/1523

Alpha Analytical Number: BMI05102720-06A Sampled: 10/26/05
Client J.D. Number: 1523-MW05 Received: 10/27/05

Analyzed: 11/03/05

Volatile Organics by GO/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Dichlorodifluoromethane NO 1.0 IJg/L 36 m,p-Xylene NO 0.50 IJg/L
2 Chloromethane NO 2.0 IJg/L 37 Bromoform ND 1.0 IJg/L
3 Vinyl chloride ND 1.0 IJg/L 3B Styrene NO 1.0 IJgIL
4 Chloroethane NO 1.0 IJg/L 39 o-Xylene NO 0.50 IJg/L
5 Bromomethane NO 4.0 IJg/L 40 1,1,2,2-Tetrachloroethane NO 1.0 IJg/L
6 Trichlorofluoromethane NO 1.0 1J9IL 41 1,2,3- Trichloropropane NO 4.0 IJg/L
7 1 ,1-Dichloroethene NO 1.0 IJg/L 42 Isopropyl benzene NO 1.0 IJg/L
B Oichloromethane ND 4.0 IJQ/L 43 Bromobenzene NO 1.0 IJQ/L
9 trans-1,2-Dichloroethene ND 1.0 IJQ/L 44 n-Propylbenzene NO 1.0 IJQ/L
10 Methyl tert-buty ether (MTBE) NO 0.50 IJQ/L 45 4-Chlorotoluene ND 1.0 IJQ/L
11 1 ,1-0ichloroethane ND 1.0 IJQ/L 46 2-Chlorotoluene ND 1.0 IJQ/L
12 cis-1,2-Dichloroethene NO 1.0 IJQ/L 47 1,3,5- Trimethylbenzene NO 1.0 IJQ/L
13 Bromochloromethane ND 1.0 IJQ/L 4B tert-Butybenzene ND 1.0 IJQ/L
14 Chloroform NO 1.0 IJQ/L 49 1,2,4-Trimethylbenzene ND 1.0 IJQ/L
15 2,2-0ichloropropane ND 1.0 IJQ/L 50 sec-Butylbenzene ND 1.0 IJQ/L
16 1 ,2-Dichloroethane NO 1.0 IJQ/L 51 1,3-Dichlorobenzene ND 1.0 IJQ/L
17 1,1, i-Trichloroethane NO 1.0 IJQ/L 52 1,4-0ichlorobenzene NO 1.0 IJQ/L
1B 1 ,1-Dichloropropene NO 1.0 IJg/L 53 4-lsopropyltoluene NO 1.0 IJg/L
19 Carbon tetrachloride NO 1.0 IJg/L 54 1,2-Dichlorobenzene ND 1.0 IJg/L
20 Benzene NO 0.50 IJg/L 55 n-Butylbenzene ND 1.0 IJg/L
21 Oibromomethane NO 1.0 IJg/L 56 1,2-Dibromo-3-chloropropane (DBCP) NO 6.0 IJg/L
22 1 ,2-0ichloropropane NO 1.0 IJg/L 57 1,2,4- Trichlorobenzene NO 4.0 IJg/L
23 Trichloroethene NO 1.0 IJg/L 5B Naphthalene NO 4.0 IJgIL
24 Bromodichloromethane ND 1.0 IJg/L 59 Hexachlorobutadiene NO 4.0 IJg/L
25 cis-1,3-Dichloropropene ND 1.0 IJQ/L 60 1,2,3- Trichlorobenzene NO 4.0 IJQ/L
26 trans-1 ,3-0ichloropropene NO 1.0 IJg/L 61 Surr: 1 ,2-0ichloroethane-d4 112 %REC
27 1 ,1 ,2- Trichloroethane NO 1.0 IJQ/L 62 Surr: Toluene-dB 94 %REC
2B Toluene NO 0.50 IJQIL 63 Surr: 4-Bromofluorobenzene 99 %REC
29 1 ,3-Dichloropropane NO 1.0 IJg/L
30 Dibromochloromethane NO 1.0 IJQ/L
31 1,2-0ibromoethane (EOB) NO 4.0 IJg/L
32 Tetrachloroethene NO 1.0 IJQ/L
33 1,1 ,1 ,2-Tetrachloroethane NO 1.0 IJQ/L
34 Chlorobenzene NO 1.0 IJg/L
35 Ethylbenzene 1.1 0.50 IJg/L

Some Reporting Limits were increased due to sample foamig.

No Benzene was observed above an estimated reporting limt of 0.25 ¡ig1L.

ND = Not Detected~~ ;17"d'~ D~~ #
11/9/05

Report Date

Page 1 of 1

Roger L. Scholl Ph.D., Laboratory Diector' . Randy Gardner, Laboratory Maager' . Walter Hichman, Quity Assuance Offcer

Sacramento, CA. (916) 366-9089/ La Vegas, NY' (702) 281-4848/ inoi1alpha-analytical.com



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute Att: Chris Zimerman
505 King Avenue Phone: (614) 424-3779
Columbus, OR 43201 Fax: (614) 424-3667
Job#: T0102/1523

Alpha Analytical Number: BMI051 02720-07 A Sampled: 10/26/05
Client Ln. Number: 1523-MW06 Received: 10/27/05

Analyzed: 11/03/05

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting

Compound Concentration Limit Compound Concentration Limit

1 Dichlorodiiluoromethane NO 1.0 ¡.g/L 36 m,p-Xylene NO 0.50 ¡.g/L

2 Chloromethane NO 2.0 ¡.g/L 37 Bromoform NO 1.0 ¡.g/L

3 Vinyl chloride NO 1.0 ¡.g/L 38 Styrene NO 1.0 ¡.g/L

4 Chloroethane NO 1.0 ¡.g/L 39 o-Xylene NO 0.50 ¡.g/L

5 Bromomethane NO 2.0 ¡.g/L 40 1,1,2,2-Tetrachloroethane NO 1.0 ¡.g/L

6 Trichlorofluoromethane NO 1.0 ¡.g/L 41 1,2,3- Trichloropropane NO 2.0 ¡.g/L

7 1 ,1-Dichloroethene NO 1.0 ¡.g/L 42 Isopropyl benzene NO 1.0 ¡.g/L

8 Dichloromethane NO 2.0 ¡.g/L 43 Bromobenzene NO 1.0 ¡.g/L

9 trans-1,2-Dichloroethene NO 1.0 ¡.g/L 44 n-Propylbenzene NO 1.0 ¡.g/L

10 Methyl tert-buty ether (MTBE) NO 0.50 ¡.!l/L 45 4-Chlorotoluene NO 1.0 ¡.!l/L

11 1 ,1-Dichloroethane NO 1.0 ¡.!l/L 46 2-Chlorotoluene NO 1.0 ¡.!l/L

12 cis-1,2-Dichloroethene NO 1.0 ¡.!l/L 47 1,3,5- Trimethylbenzene NO 1.0 ¡.!l/L

13 Bromochloromethane NO 1.0 ¡.!l/L 48 tert-Butylbenzene NO 1.0 ¡.!l/L

14 Chloroform NO 1.0 ¡.!l/L 49 1,2,4- Trimethylbenzene NO 1.0 ¡.!l/L

15 2,2-Dichloropropane NO 1.0 ¡.!l/L 50 sec-Butylbenzene NO 1.0 ¡.!l/L

16 1 ,2-Dichloroethane NO 1.0 ¡.!l/L 51 1,3-Dichiorobenzene NO 1.0 ¡.!l/L

17 1,1,1-Tiichloroethane NO 1.0 ¡.!l/L 52 1,4-Dichlorobenzene NO 1.0 ¡.!l/L

18 1 ,1-Dichloropropene NO 1.0 ¡.g/L 53 4-lsopropyltoluene NO 1.0 ¡.g/L

19 Carbon tetrachloride NO 1.0 ¡.g/L 54 1,2-Dichlorobenzene NO 1.0 ¡.g/L

20 Benzene NO 0.50 ¡.g/L 55 n-Butylbenzene NO 1.0 ¡.g/L

21 Dibromomethane NO 1.0 ¡.g/L 56 1 ,2-Dibromo-3-chloropropane (DBCP) NO 5.0 ¡.g/L

22 1 ,2-Dichloropropane NO 1.0 ¡.g/L 57 1,2,4-Trichlorobenzene NO 2.0 ¡.g/L

23 Trichloroethene NO 1.0 ¡.g/L 58 Naphthalene NO 2.0 ¡.g/L

24 Bromodichloromethane NO 1.0 ¡.g/L 59 Hexachlorobutadiene NO 2.0 ¡.g/L

25 cis-1,3-Dichloropropene NO 1.0 ¡.g/L 60 1,2,3-Trichlorobenzene NO 2.0 ¡.!l/L

26 trans-1,3-Dichloropropene NO 1.0 ¡.!l/L 61 Surr: 1,2-Dichloroethane-d4 114 %REC
27 1 ,1,2- Trichloroethane NO 1.0 ¡.!l/L 62 Surr: Toluene-d8 91 %REC
28 Toluene NO 0.50 ¡.!l/L 63 Surr: 4-Bromofluorobenzene 100 %REC
29 1 ,3-Dichioropropane NO 1.0 ¡.!l/L
30 Dibromochloromethane NO 1.0 ¡.!l/L
31 1 ,2-Dibromoethane (EDB) NO 2.0 ¡.!l/L
32 Tetrachloroethene NO 1.0 ¡.!l/L
33 1,1,1,2-Tetrachloroethane NO 1.0 ¡.!l/L
34 Chlorobenzene NO 1.0 ¡.g/L

35 Ethylbenzene NO 0.50 ¡.g/L

No Benzene was observed above an estimated reporting limt of 0.25 J.glL.

~~ ;17"sA~ D~~ ;:
Report Date

Page 1 of i

ND = Not Detected

Roger L. Scholl Ph.D., Laboratory Director' . Rady Gardner, Laboratory Maager' . Walter Hichman, Qualty Assuance Offcer

Sacramento, CA. (916) 366-9089 / La Vegas, NY . (702) 281-4848 / inol1alpba-analical.com



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute Att: Chris Zimerman
505 King Avenue Phone: (614) 424-3779
Columbus, OR 43201 Pax: (614) 424-3667
Job#: T0102/1523

Alpha Analytical Number: BMI05102720-08A Sampled: 10/26/05
Client LD. Number: 1523-MW07 Received: 10/27/05

Analyzed: 11/04/05

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Dichlorodifluoromethane ND 1.0 ~g/L 36 m,p-Xylene ND 0,50 ~g/L
2 Chloromethane ND 2.0 ~g/L 37 Bromoform ND 1.0 ~g/L
3 Vinyl chloride ND 1.0 ~g/L 38 Styrene ND 1.0 ~g/L
4 Chloroethane ND 1.0 ~g/L 39 o-Xylene ND 0.50 ~g/L
5 Bromomethane ND 2.0 ~g/L 40 1,1,2,2-Tetrachloroethane ND 1.0 ~g/L
6 Trichlorofluoromethane ND 1.0 ~g/L 41 1,2,3- Trichloropropane ND 2.0 ~g/L
7 1 ,1-Dichloroethene ND 1.0 ~g/L 42 Isopropylbenzene ND 1.0 ~g/L
8 Dichloromethane ND 2.0 ~g/L 43 Bromobenzene ND 1.0 ~g/L
9 trans-1,2-Dichloroethene ND 1.0 ~g/L 44 n-Propylbenzene ND 1.0 ~g/L
10 Methyl tert-buty ether (MTBE) ND 0.50 ~g/L 45 4-Chlorotoluene ND 1.0 ~g/L
11 1 ,1-Dichloroethane ND 1.0 ~g!L 46 2-Chlorotoluene ND 1.0 ~g/L
12 cis-1,2-Dichloroethene ND 1.0 ~g/L 47 1,3,5-Trimethylbenzene ND 1.0 ~g/L
13 Bromochloromethane ND 1.0 ~g/L 48 tert-Butylbenzene ND 1.0 ~g/L
14 Chloroform ND 1.0 ~g/L 49 1,2,4-Trimethylbenzene ND 1.0 ~g/L
15 2,2-Dichloropropane ND 1.0 ~g/L 50 sec-Butylbenzene ND 1.0 ~g/L
16 1 ,2-Dichloroethane ND 1.0 ~g/L 51 1,3-Dichlorobenzene ND 1.0 ~g/L
17 1,1,1-Trichloroethane ND 1.0 ~g!L 52 1,4-Dichlorobenzene ND 1.0 ~g/L
18 1 ,1 -Dichloropropene ND 1.0 ~g/L 53 4-lsopropyltoluene ND 1.0 ~g/L
19 Carbon tetrachloride ND 1.0 ~g/L 54 1,2-Dichlorobenzene ND 1.0 ~g/L
20 Benzene ND 0.50 ~g/L 55 n-Butylbenzene ND 1.0 ~g/L
21 Dibromomethane ND 1.0 ~g/L 56 1,2-Dibromo-3-chloropropane (DBCP) ND 5.0 ~g/L
22 1,2-Dichloropropane ND 1.0 ~g/L 57 1,2,4-Trichlorobenzene ND 2.0 ~g/L
23 Trichloroethene ND 1.0 ~g/L 58 Naphthalene ND 2.0 ~g/L
24 Bromodichloromethane ND 1.0 ~g/L 59 Hexachlorobutadiene ND 2.0 ~g/L
25 cis-1,3-Dichloropropene ND 1.0 ~g/L 60 1,2,3-Trichlorobenzene ND 2.0 ~g/L
26 trans-1,3-Dichloropropene ND 1.0 ~g/L 61 Surr: 1,2-Dichloroethane-d4 117 %REC
27 1 ,1 ,2- Trichloroethane ND 1.0 ~g/L 62 Surr: Toluene-d8 93 %REC
28 Toluene ND 0.50 ~g/L 63 Surr: 4-Bromofluorobenzene 99 %REC
29 1 ,3-Dichloropropane ND 1.0 ~g/L
30 Dibromochloromethane ND 1.0 ~g/L
31 1 ,2-Dibromoethane (EDB) ND 2.0 ~g/L
32 Tetrachloroethene ND 1.0 ~g/L
33 1,1,1,2-Tetrachloroethane ND 1.0 ~g/L
34 Chlorobenzene ND 1.0 ~g/L
35 Ethylbenzene ND 0.50 ~g/L

No Benzene was obsered above an estimated reporting lit of 0.25 ¡ig1L.

ND = Not Detected~~ ;17"sA~ D~~ If
Report Date

Roger L. Scholl Ph.D., Laboratory Director' . Rady Gardner, Laboratory Miager' . Waller Hichman, Qualty Assuance Offce

Sacramento, CA. (916) 366-9089/ La Vegas, NY' (702) 281-4848/ ino¡¡alpha-analytcal.com
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 · Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102/1523

Alpha Analytical Number: BMI05l 02720-09 A
Client J.D. Number: 1523-QCFB

Att:
Phone:
Fax:

Chris Zimerman
(614) 424-3779
(614) 424-3667

Sampled: 10/26/05
Received: 10/27/05

Analyzed: 11/03/05

Volatile Organcs by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Dichlorodifluoromethane ND 1.0 i.g/L 36 m,p-Xylene ND 0.50 i.g/L
2 Chloromethane ND 2.0 i.g/L 37 Bromoform ND 1.0 i.g/L
3 Vinyl chloride ND 1.0 i.g/L 38 Styrene ND 1.0 i.g/L
4 Chloroethane ND 1.0 i.g/L 39 o-Xylene ND 0.50 i.gIL
5 Bromomethane ND 2.0 i.g/L 40 1,1,2,2-Tetrachloroethane ND 1.0 i.g/L
6 Trichlorofluoromethane ND 1.0 i.g/L 41 1,2,3-Trichloropropane ND 2.0 i.gIL
7 1 ,1-Dichloroethene ND 1.0 i.g/L 42 Isopropylbenzene ND 1.0 i.g/L
8 Dichloromethane ND 2.0 i.Q/L 43 Bromobenzene ND 1.0 i.Q/L
9 trans-1,2-Dichloroethene ND 1.0 i.Q/L 44 n-Propylbenzene ND 1.0 i.Q/L
10 Methyl tert-buty ether (MTBE) ND 0.50 i.Q/L 45 4-Chlorotoluene ND 1.0 i.Q/L
11 1 ,1-Dichloroethane ND 1.0 i.Q/L 46 2-Chlorotoluene ND 1.0 i.Q/L
12 cis-1,2-Dichloroethene ND 1.0 i.Q/L 47 1,3,5- Trimethylbenzene ND 1.0 i.Q/L
13 Bromochloromethane ND 1.0 i.Q/L 48 tert-Butybenzene ND 1.0 i.Q/L
14 Chloroform ND 1.0 i.Q/L 49 1,2,4- Trimethylbenzene ND 1.0 i.Q/L
15 2,2-Dichloropropane ND 1.0 i.Q/L 50 sec-Butybenzene ND 1.0 i.Q/L
16 1 ,2-Dichloroethane ND 1.0 i.Q/L 51 1,3-Dichlorobenzene ND 1.0 i.Q/L
17 1 ,1,1- Trichloroethane ND 1.0 i.Q/L 52 1,4-Dichlorobenzene ND 1.0 i.Q/L
18 1 ,1-Dichloropropene ND 1.0 i.g/L 53 4-lsopropyltoluene ND 1.0 i.Q/L
19 Carbon tetrachloride ND 1.0 i.Q/L 54 1,2-Dichlorobenzene ND 1.0 i.g/L
20 Benzene ND 0.50 i.g/L 55 n-Butylbenzene ND 1.0 i.Q/L
21 Dibromomethane ND 1.0 i.g/L 56 1 ,2-Dibromo-3-chloropropane (DBCP) ND 5.0 IJg/L
22 1 ,2-Dichloropropane ND 1.0 i.g/L 57 1,2,4- Trichlorobenzene ND 2.0 IJQ/L
23 Trichloroethene ND 1.0 i.g/L 58 Naphthalene ND 2.0 IJg/L
24 Bromodichloromethane ND 1.0 i.g/L 59 Hexachlorobutadiene ND 2.0 IJQ/L
25 cis-1,3-Dichloropropene ND 1.0 i.Q/L 60 1,2,3-Trichlorobenzene ND 2.0 IJQ/L
26 trans-1,3-Dichloropropene ND 1.0 i.Q/L 61 Surr: 1,2-Dichloroethane-d4 116 %REC
27 1 ,1 ,2- Trichloroethane ND 1.0 i.Q/L 62 Surr: Toluene-d8 91 %REC
28 Toluene 0.80 0.50 i.Q/L 63 Surr: 4-Bromofluorobenzene 104 %REC
29 1 ,3-Dichloropropane ND 1.0 i.g/L
30 Dibromochloromethane ND 1.0 i.g/L
31 1 ,2-Dibromoethane (EDB) ND 2.0 i.Q/L
32 Tetrachloroethene ND 1.0 i.Q/L
33 1,1,1,2-Tetrachloroethane ND 1.0 IJQ/L
34 Chlorobenzene ND 1.0 IJQ/L
35 Ethylbenzene ND 0.50 IJQ/L

No Benzene was observed above an estimated reporting limt of 0.25 IlgI.

ND = Not Detected~~ ;17".,~ D~~ ~
11/905

Report Date

Roger L. ScholL, Ph.D., Laboratory Diector' . Randy Gardner, Laboratory Maager' . Walter Hichm, Qualty Assuance Offcer

Sacramento, CA. (916) 366-9089 / Las Vegas, NY' (702) 281-4848 / info¡¡alpha-analical.com
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102/1523

Alpha Analytical Number: BMI05102720-10A
Client J.D. Number: 1523-QCEB

Att:
Phone:
Fax:

Chris Zimerman
(614) 424-3779
(614) 424-3667

Sampled: 10/26/05
Received: 10/27/05

Analyzed: 11/03/05

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting

Compound Concentration Limit Compound Concentration Limit

1 Dichlorodifluoromethane ND 1.0 I1g!L 36 m,p-Xylene ND 0.50 I1Q/L

2 Chloromethane ND 2.0 I1Q/L 37 Bromoform ND 1.0 I1Q/L

3 Vinyl chloride ND 1.0 I1Q/L 38 Styrene ND 1.0 I1Q/L

4 Chloroethane ND 1.0 I1Q/L 39 o-Xylene ND 0.50 I1Q/L

5 Bromomethane ND 2.0 I1Q/L 40 1,1,2,2-Tetrachloroethane ND 1.0 I1Q/L

6 Trichlorofluoromethane ND 1.0 I1Q/L 41 1,2,3-Trichloropropane ND 2.0 I1Q/L

7 1 ,1-Dichloroethene ND 1.0 I1Q/L 42 Isopropyl benzene ND 1.0 I1Q/L

8 Dichloromethane ND 2.0 I1Q/L 43 Bromobenzene ND 1.0 I1Q/L

9 trans-1,2-Dichloroethene ND 1.0 I1Q/L 44 n-Propylbenzene ND 1.0 I1Q/L
10 Methyl tert-butyl ether (MTBE) ND 0.50 I1Q/L 45 4-Chlorotoluene ND 1.0 I1Q/L

11 1 ,1-Dichloroethane ND 1.0 I1Q/L 46 2-Chlorotoluene ND 1.0 I1Q/L

12 cis-1,2-Dichloroethene ND 1.0 I1Q/L 47 1,3,5-Trimethylbenzene ND 1.0 I1Q/L

13 Bromochloromethane ND 1.0 I1Q/L 48 tert-Butylbenzene ND 1.0 I1Q/L

14 Chloroform ND 1.0 I1Q/L 49 1,2,4-Trimethylbenzene ND 1.0 I1Q/L

15 2,2-Dichloropropane ND 1.0 I1Q/L 50 sec-Butybenzene ND 1.0 I1Q/L

16 1 ,2-Dichloroethane ND 1.0 I1Q/L 51 1,3-Dichlorobenzene ND 1.0 I1Q/L

17 1,1,1-Trichloroethane ND 1.0 I1Q/L 52 1,4-Dichlorobenzene ND 1.0 I1Q/L
18 1 ,1-Dichloropropene ND 1.0 I1Q/L 53 4-lsopropyltoluene ND 1.0 I1Q/L
19 Carbon tetrachloride ND 1.0 I1Q/L 54 1,2-Dichlorobenzene ND 1.0 I1g!L
20 Benzene ND 0.50 I1Q/L 55 n-Butylbenzene ND 1.0 I1Q/L
21 Dibromomethane ND 1.0 I1Q/L 56 1 ,2-Dibromo-3-chloropropane (DBCP) ND 5.0 I1Q/L
22 1 ,2-Dichloropropane ND 1.0 I1QIL 57 1,2,4-Trichlorobenzene ND 2.0 I1Q/L
23 Trichloroethene ND 1.0 I1Q/L 58 Naphthalene ND 2.0 I1Q/L
24 Bromodichloromethane ND 1.0 I1Q/L 59 Hexachlorobutadiene ND 2.0 I1Q/L

25 cis-1,3-Dichloropropene ND 1.0 I1Q/L 60 1,2,3-Trichlorobenzene ND 2.0 I1QIL

26 trans-1,3-Dichloropropene ND 1.0 I1QIL 61 Surr: 1,2-Dichloroethane-d4 119 %REC
27 1 ,1,2- Trichloroethane ND 1.0 I1Q/L 62 Surr: Toluene-d8 92 %REC
28 Toluene 0.81 0.50 I1Q/L 63 Surr: 4-Bromofluorobenzene 107 %REC
29 1 ,3-Dichloropropane ND 1.0 I1Q/L

30 Dibromochloromethane ND 1.0 I1Q/L

31 1 ,2-Dibromoethane (EDB) ND 2.0 I1Q/L

32 Tetrachloroethene ND 1.0 I1Q/L
33 1 ,1 ,1 ,2- Tetrachloroethane ND 1.0 I1QIL
34 Chlorobenzene ND 1.0 I1Q/L
35 Ethylbenzene ND 0.50 I1Q/L

No Benzene was observed above an estimated reporting limt of 0.25 ¡igI.

ND = Not Detected~~ ;17"sA~ D~~ ~
Roger L. Scholl Ph.D., Laboratory Director' . Randy Gardner, Laratory Maager' . Walter Hichman, Quty Assurance Offcer

Sacramento, CA. (916) 366-9089 / La Vegas, NY' (702) 281-4848 / ino(ialpha-anytical.com
11/905

Report Date
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 · Sparks, Nevada 89431-5778

(775) 355-1044 · (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102/1523

Alpha Analytical Number: BMI05l02720-11A
Client J.D. Number: l523-QCTB

Att:
Phone:
Fax:

Chris Zimerman
(614) 424-3779
(614) 424-3667

Sampled: 10/26/05
Received: 10/27/05

Analyzed: 11103/05

VolatHe Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Dichlorodiiluoromethane ND 1.0 L.g/L 36 m,p-Xylene ND 0.50 L.g/L
2 Chloromethane ND 2.0 L.g/L 37 Bromoform ND 1.0 L.g/L
3 Vinyl chloride ND 1.0 L.g/L 38 Styrene ND 1.0 L.g/L
4 Chloroethane ND 1.0 L.g/L 39 o-Xylene ND 0.50 L.g/L
5 Bromomethane ND 2.0 L.g/L 40 1,1,2,2- Tetrachloroethane ND 1.0 L.g/L
6 Trichlorofluoromethane ND 1.0 L.g/L 41 1,2,3- Trichloropropane ND 2.0 L.g/L
7 1 ,1-Dichloroethene ND 1.0 L.g/L 42 Isopropyl benzene ND 1.0 L.g/L
8 Dichloromethane ND 2.0 L.g/L 43 Bromobenzene ND 1.0 L.Q/L

9 trans-1,2-Dichloroethene ND 1.0 L.g/L 44 n-Propylbenzene ND 1.0 L.g/L
10 Methyl tert-buty ether (MTBE) ND 0.50 L.Q/L 45 4-Chlorotoluene ND 1.0 L.QlL

11 1 ,1-Dichloroethane ND 1.0 L.g/L 46 2-Chlorotoluene ND 1.0 L.g/L
12 cis-1,2-Dichloroethene ND 1.0 L.Q/L 47 1,3,5- Trimethylbenzene ND 1.0 L.g/L
13 Bromochloromethane ND 1.0 L.Q/L 48 tert-Butylbenzene ND 1.0 L.QlL

14 Chloroform ND 1.0 L.Q/L 49 1,2,4- Trimethylbenzene ND 1.0 L.QlL

15 2,2-Dichloropropane ND 1.0 L.Q/L 50 sec-Butylbenzene ND 1.0 L.g/L
16 1 ,2-Dichloroethane ND 1.0 L.Q/L 51 1,3-Dichlorobenzene ND 1.0 L.g/L
17 1 ,1 ,1- Trichloroethane ND 1.0 L.g/L 52 1,4-Dichlorobenzene ND 1.0 L.QlL

18 1 ,1-Dichloropropene ND 1.0 L.g/L 53 4-lsopropyltoluene ND 1.0 L.g/L
19 Carbon tetrachloride ND 1.0 L.g/L 54 1,2-Dichlorobenzene ND 1.0 L.g/L
20 Benzene ND 0.50 L.g/L 55 n-Butylbenzene ND 1.0 L.g/L
21 Dibromomethane ND 1.0 L.g/L 56 1,2-Dibromo-3-chloropropane (DBCP) ND 5.0 L.g/L
22 1 ,2-Dichloropropane ND 1.0 L.g/L 57 1,2,4-Trichlorobenzene ND 2.0 L.g/L
23 Trichloroethene ND 1,0 L.g/L 58 Naphthalene ND 2.0 L.g/L
24 Bromodichloromethane ND 1.0 L.g/L 59 Hexachlorobutadiene ND 2.0 L.g/L
25 cis-1,3-Dichloropropene ND 1.0 L.Q/L 60 1,2,3-Trichlorobenzene ND 2.0 L.Q/L

26 trans-1,3-Dichloropropene ND 1.0 L.g/L 61 Surr: 1,2-Dichloroethane-d4 114 %REC
27 1 ,1 ,2- Trichloroethane ND 1.0 L.g/L 62 Surr: Toluene-d8 95 %REC
28 Toluene ND 0.50 L.g/L 63 Surr: 4-Bromofluorobenzene 106 %REC
29 1 ,3-Dichloropropane ND 1.0 L.g/L
30 Dibromochloromethane ND 1.0 L.Q/L

31 1 ,2-Dibromoethane (EDB) ND 2.0 L.Q/L

32 T etrachloroethene ND 1.0 L.g/L
33 1,1,1,2-Tetrachloroethane ND 1.0 L.Q/L
34 Chlorobenzene ND 1.0 L.g/L
35 Ethylbenzene ND 0.50 L.g/L

No Benzene was observed above an estimated reportg limit of 0.25 ¡.glL.

ND = Not Detected~.~ ;17"sA~ D~~ ~
Report Date

Page 1 of 1

Roger L. Scholl Ph.D., Laboratory Director' . Rady Gardner, Laboratory Maager' . Walter Hichman, Qualty Assurance Offcer

Sacramento, CA. (916) 366-9089 / Las Vegas, NV . (702) 281-4848 / ino(1alpha-analical.com
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 PAX. 1-800-283-1183

VOC Sample Preservation Report
Work Order: BMI05 102720 Project: T0102/1523

Alplia's Sample ID Client's Sample In Matrx pH

05102720-01A 1523-MW01 Aqueous 2

05102720-02A 1523-MW01 Dup Aqueous 2

05102720-03A 1523-MW02 Aqueous 4

05102720-04A 1523-MW03 Aqueous 2

05102720-05A 1523-MW04 Aqueous 4

05102720-06A 1523-MW05 Aqueous 2

05102720-07A 1523-MW06 Aqueous 2

05102720-08A 1523-MW07 Aqueous 2

05lO2720-09A 1523-QCFB Aqueous 2

05102720-10A 1523-QCEB Aqueous 2

05102720-11A 1523-QCTB Aqueous

11/9/05

Report Date

Page 1 of 1
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Alpha Analytical, Inc.

255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102/1523

ANAL YTICAL REPORT

Att:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI05102720-01A
Client J.D. Number: 1523-MW01

Sampled: 10/26/05
Received: 10/27/05

Analyzed: 11/04/05

ND ~ Not Detected

SemivolatIle Organics by GC/MS
EPA Method SW8270C

Reporting
Compound Concentration Limit

1 Naphthalene NO 10 fJg/L

2 Acenaphthylene NO 10 fJg/L

3 Acenaphthene NO 10 fJg/L

4 Fluorene NO 10 fJg/L

5 Phenanthrene NO 10 fJg/L

6 Anthracene NO 10 fJg/L

7 Fluoranthene NO 10 fJg/L

8 Pyrene NO 10 fJg/L

9 Benzo( a)anthracene NO 10 fJg/L

10 Chrysene NO 10 fJg/L

11 Benzo(b )fluoranthene NO 10 fJg/L

12 Benzo(k)fluoranthene NO 10 fJg/L

13 Benzo(a)pyrene NO 10 fJg/L

14 Indeno(1,2,3-cd)pyrene NO 10 fJg/L

15 Oibenz( a,h )anthracene NO 10 fJg/L

16 Benzo(g,h,i)perylene NO 10 fJg/L

17 Surr: Nitrobenzene-d5 100 %REC

18 Surr: 2-Fluorobiphenyl 75 %REC

19 Surr: 4- T erphenyl-d14 98 %REC

~~ ;17"sA~ D~~
Roger L. Scholl Ph.D.. Laboratory Director. . Rady Gardner. Laboratory Manager. . Walter Hinchman, Quality Assurance Offcer

Sacraento, CA. (916) 366-9089 / Las Vegas, NV. (702) 281-4848 / info(¡alpha-aiialylicaLcom
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Report Date
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&..,. Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 Kig Avenue
Columbus, OR 43201
Job#: T0102/1523

ANALYTICAL REPORT

Attn:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI05102720-02A
Client J.D. Number: 1523-MW01 Dup

Sampled: 10/26/05
Received: 10/27/05

Analyzed: 11/04/05

ND = Not Detected

Semivo1ati1e Organics by GC/MS
EPA Method SW8270C

Reporting
Compound Concentration Limit

1 Naphthalene NO 10 ¡Jg/L

2 Acenaphthylene NO 10 ¡Jg/L

3 Acenaphthene NO 10 ¡Jg/L

4 Fluorene NO 10 ¡Jg/L

5 Phenanthrene NO 10 ¡Jg/L

6 Anthracene NO 10 ¡Jg/L

7 Fluoranthene NO 10 ¡Jg/L

8 Pyrene NO 10 ¡Jg/L

9 Benzo(a)anthracene NO 10 ¡Jg/L

10 Chrysene NO 10 ¡Jg/L

11 BenzoCb )fluoranthene NO 10 ¡Jg/L

12 Benzo(k)fluoranthene NO 10 ¡Jg/L

13 Benzo( a)pyrene NO 10 ¡Jg/L

14 IndenoC1,2,3-cd)pyrene NO 10 ¡Jg/L

15 Oibenz(a,h)anthracene NO 10 ¡Jg/L

16 Benzo(g,h,i)perylene NO 10 ¡Jg/L

17 Surr: Nitrobenzene-d5 93 %REC
18 Surr: 2-Fluorobiphenyl 74 %REC
19 Surr: 4-Terphenyl-d14 88 %REC

~~ ;17"sA~ D~~ /!-----~----
Report Date

Roger L. Scholl Ph.D., Laboratory Director. . Randy Gardner, Laboratory Manager. . Walter Hinchman, Quality Assurance Offcer

Sacramcnto, CA. (916) 366-9089 / Las Vegas, NV. (702) 281-4848/ Iiifol¡alplia-aiialyticaLcom

Page 1 of 1
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355- 1044 . (775) 355-0406 FAX . 1 -800-283- 1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: TO 102/1523

Attn:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI05102720-03A
Client J.D. Number: 1523-MW02

Sampled: 10/26/05
Received: 10/27/05

Analyzed: 11/04/05

Semivolatile Organics by GC/MS
EPA Method SW8270C

Reporting

Compound Concentration Limit

1 Naphthalene NO 10 IJg/L

2 Acenaphthylene NO 10 IJg/L

3 Acenaphthene NO 10 IJg/L

4 Fluorene NO 10 IJg/L

5 Phenanthrene NO 10 IJg/L

6 Anthracene NO 10 IJg/L

7 Fluoranthene NO 10 IJg/L

8 Pyrene NO 10 IJg/L

9 Benzo(a)anthracene NO 10 IJg/L

10 Chrysene NO 10 IJg/L

11 BenzoCb )fluoranthene NO 10 IJg/L

12 BenzoCk)f1uoranthene NO 10 IJg/L

13 Benzo( a)pyrene NO 10 IJg/L

14 Indeno(1,2,3-cd)pyrene NO 10 IJg/L

15 Oibenz( a,h )anthracene NO 10 IJg/L

16 BenzoCg,h,i)perylene NO 10 IJg/L

17 Surr: Nitrobenzene-d5 104 %REC

18 Surr: 2-Fluorobiphenyl 70 %REC

19 Surr: 4-Terphenyl-d14 93 %REC

ND = Not Detected~~ ;17"sA~ D~~~ /i
11/905

Report Date

Roger L. Scholl Ph.D., Laboratory Director' . Rmdy Gardner, Laboratory Manager' . Walter Hinchman, Qoalily Assurance Officer

Sacramento, CA' (916) 366-9089/Las Vega, NV. (702) 281-4848/ info(¡alpha-analytical.com

Page lof1



.Ia Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102/1523

ANALYTICAL REPORT

Attn:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI05102720-04A
Client J.D. Number: 1523-MW03

Sampled: 10/26/05
Received: 10/27/05

Analyzed: 11/04/05

Semivo1atile Organics by GC/MS
EP A Method SW8270C

Reporting

Compound Concentration Limit

1 Naphthalene NO 20 ¡.g/L

2 Acenaphthylene NO 20 ¡.g/L

3 Acenaphthene NO 20 ¡.g/L

4 Fluorene NO 20 ¡.g/L

5 Phenanthrene NO 20 ¡.g/L

6 Anthracene NO 20 ¡.g/L

7 Fluoranthene NO 20 ¡.g/L

8 Pyrene NO 20 ¡.g/L

9 BenzoC a)anthracene NO 20 ¡.g/L

10 Chrysene NO 20 ¡.g/L

11 BenzoCb )fluoranthene NO 20 ¡.g/L

12 BenzoCk)f1uoranthene NO 20 ¡.g/L

13 Benzo( a)pyrene NO 20 ¡.g/L

14 Indeno(1,2,3-cd)pyrene NO 20 ¡.g/L

15 Oibenz( a,h )anthracene NO 20 ¡.g/L

16 Benzo(g,h,i)perylene NO 20 ¡.g/L

17 Surr: Nitrobenzene-d5 97 %REC

18 Surr: 2-Fluorobiphenyl 74 %REC

19 Surr: 4-Terphenyl-d14 87 %REC

Reporting Limits were increased due to sample matrix interferences.

ND ~ Not Detected~~ ;17"sA~ D~~
Roger L Scholl Ph.D., Laboratory Director. . Rady Gardner, Laboratory Manager. . Walter Hiiiclimai. Quality Assurance Offcer

Sacramento, CA. (916) 366-90891 Las Vegas, NV. (702) 281-48481 info(¡alpha-aiialyticaLcom

?;
11/9/05

Report Date
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Ä.... Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: TO 102/1523

ANAL YTICAL REPORT

Att:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Alpha Analytcal Number: BMI05102720-05A
Client J.D. Number: 1523-MW04

ND ~ Not Detected

Sampled: 10/26/05
Received: 10/27/05

Analyzed: 11/04/05

Semivo1ati1e Organics by GC/MS
EPA Method SW8270C

Reporting

Compound Concentration Limit

1 Naphthalene NO 10 i.g/L

2 Acenaphthylene NO 10 i.g/L

3 Acenaphthene NO 10 i.g/L

4 Fluorene NO 10 i.g/L

5 Phenanthrene NO 10 i.g/L

6 Anthracene NO 10 i.g/L

7 Fluoranthene NO 10 i.g/L

8 Pyrene NO 10 i.g/L

9 Benzo( a)anthracene NO 10 i.g/L

10 Chrysene NO 10 i.g/L

11 Benzo(b )fluoranthene NO 10 i.g/L

12 BenzoCk)fluoranthene NO 10 i.g/L

13 BenzoC a)pyrene NO 10 i.g/L

14 IndenoC1,2,3-cd)pyrene NO 10 i.g/L

15 Oibenz( a,h )anthracene NO 10 i.g/L

16 Benzo(g,h,i)perylene NO 10 i.g/L

17 Surr: Nitrobenzene-d5 100 %REC

18 Surr: 2-Fluorobiphenyl 84 %REC

19 Surr: 4-Terphenyl-d14 98 %REC

~~ ;17"sA~ D~~ /!
Report Date

Roger L. SchoIl Ph.D., Laboratory Director. . Randy Gardner. Laboratory Manager. . Walter Hinchman, Quality Assurance Offcer

Sacraento, CA. (916) 366-9089/ Las Vegas, NV. (702) 281-4848/ iiifoCíalplia-analyticaLcom

Page 1 of 1



.äIa
Alpha Analytical, Inc.

255 Glendale Ave. . SuIte21. Sparks, Nevada 89431-5778

(775) 355- 1044 . (775) 355-0406 FAX . 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Co1umbus,OH 43201
Job#: T0102/1523

ANALYTICAL REPORT

Attn:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI05102720-06A
Client I.D. Number: 1523-MW05

Sampled: 10/26/05
Received: 10/27/05

Analyzed: 11/04/05

ND = Not Detected

Semivo1ati1e Organics by GC/MS
EPA Method SW8270C

Reporting

Compound Concentration Limit

1 Naphthalene NO 10 ¡.g/L

2 Acenaphthylene NO 10 ¡.g/L

3 Acenaphthene NO 10 ¡.g/L

4 Fluorene NO 10 ¡.g/L

5 Phenanthrene NO 10 ¡.g/L

6 Anthracene NO 10 ¡.g/L

7 Fluoranthene NO 10 ¡.g/L

8 Pyrene NO 10 ¡.g/L

9 Benzo( a)anthracene NO 10 ¡.g/L

10 Chrysene NO 10 ¡.g/L

11 Benzo(b )fluoranthene NO 10 ¡.g/L

12 Benzo(k)fluoranthene NO 10 ¡.g/L

13 Benzo( a)pyrene NO 10 ¡.g/L

14 Indeno(1,2,3-cd)pyrene NO 10 ¡.g/L

15 Oibenz( a,h )anthracene NO 10 ¡.g/L

16 Benzo(g,h,i)perylene NO 10 ¡.g/L

17 Surr: Nitrobenzene-d5 99 %REC

18 Surr: 2-Fluorobiphenyl 93 %REC

19 Surr: 4- T erphenyl-d14 93 %REC

~~ ;17"sA~ D~~ ri
11/9/05

Report Date

Roger L. Scholl Ph.D.) Laboratory Director. . Randy Gardner. Laboratory Manager. . Walter Hinclunan, Quality Assurance Offcer

Sacramento, CA. (916) 366-9089 ¡ La Vega, NV . (702) 281-4848 ¡ iiûo(ialpha-analyticaLcom

Page 1 of 1



.It Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Co1umbus,OH 43201
Job#: T0102/1523

ANAL YTICAL REPORT

Attn:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI05 102720-07 A
Client J.D. Number: 1523-MW06

Sampled: 10/26/05
Received: 10/27/05

Analyzed: 11/04/05

ND = Not Detected

Semivolati1e Organics by GC/MS
EPA Method SW8270C

Reporting

Compound Concentration Limit

1 Naphthalene NO 1 0 ~g/L

2 Acenaphthylene NO 1 0 ~g/L

3 Acenaphthene NO 1 0 ~g/L

4 Fluorene NO 1 0 ~g/L

5 Phenanthrene NO 1 0 ~g/L

6 Anthracene NO 1 0 ~g/L

7 Fluoranthene NO 1 0 ~g/L

8 Pyrene NO 1 0 ~g/L

9 BenzoC a)anthracene NO 1 0 ~g/L

10 Chrysene NO 1 0 ~g/L

11 BenzoCb )fluoranthene NO 1 0 ~g/L

12 BenzoCk)fluoranthene NO 1 0 ~g/L

13 Benzo( a)pyrene NO 1 0 ~g/L

14 Indeno(1,2,3-cd)pyrene NO 1 0 ~g/L

15 Oibenz( a,h )anthracene NO 1 0 ~g/L

16 Benzo(g,h,i)perylene NO 1 0 ~g/L

17 Surr: Nitrobenzene-d5 108 %REC

18 Surr: 2-Fluorobiphenyl 87 %REC

19 Surr: 4-Terphenyl-d14 100 %REC

~~ ;17"sA~ D~~
Roger L. SchoU. Ph.D., Laboratory Director. . Rady Gardner, Laboratory Manager. . Walter Hinclunan, Quality Assurance Offcer

Sacramento, CA. (916) 366-9089 / Las Vegas, NV. (702) 281-4848/ Iiifo¡¡alplia-analytlcaLcom

/0
11/905

Report Date

Page 1 of 1
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102/1523

ANAL YTICAL REPORT

Attn:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI05102720-08A
Client J.D. Number: 1523-MW07

Sampled: 10/26/05
Received: 10/27/05

Analyzed: 11/04/05

ND = Not Detected

Semivolatile Organics by GC/MS
EPA Method SW8270C

Reporting

Compound Concentration Limit

1 Naphthalene NO 1 0 ~g/L

2 Acenaphthylene NO 1 0 ~g/L

3 Acenaphthene NO 1 0 ~g/L

4 Fluorene NO 1 0 ~g/L

5 Phenanthrene NO 1 0 ~g/L

6 Anthracene NO 1 0 ~g/L

7 Fluoranthene NO 1 0 ~g/L

8 Pyrene NO 1 0 ~g/L

9 Benzo( a) anthracene NO 1 0 ~g/L

10 Chrysene NO 1 0 ~g/L

11 Benzo(b )f1uoranthene NO 1 0 ~g/L

12 Benzo(k)fluoranthene NO 1 0 ~g/L

13 Benzo( a)pyrene NO 1 0 ~g/L

14 Indeno(1,2,3-cd)pyrene NO 1 0 ~g/L

15 Oibenz( a,h )anthracene NO 1 0 ~g/L

16 Benzo(g,h,i)perylene NO 1 0 ~g/L

17 Surr: Nitrobenzene-d5 112 %REC

18 Surr: 2-Fluorobiphenyl 90 %REC

19 Surr: 4-Terphenyl-d14 103 %REC

~~ ;17"sA~ D~~
Roger L Scholl Ph.D., Laboratory Director' . Rady Gardner, Laboratory Manager' . Walter Hinclnnan, Quality Assurance Offcer

Sacramento, CA. (916) 366-9089 fLa Vegas, NV. (702) 281-4848 f ino(ialpha-analyticalcoin

~
11/905

Report Date

Page 1 of 1



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute Attn: Chrs Zimmerman
505 King Avenue Phone: (614) 424-3779
Columbus, OH 43201 Fax: (614) 424-3667
Job#: TO 1 02/1523

Anions by Ion Chromatography (IC) EP A Method 300.0 I SW9056

Parameter Concentration Reporting Date Date

Limt Sampled Analyzed
Client il : 1523-MWOl

Lab il : BMI05102720-01A Nitrte (N02) - N ND * 0.50 mg/L 10/26/05 11/1 0/05

Nitrte (N03) - N 53 * 0.50 mglL 10/26/05 LV10/05

Sulfate (S04) 29 1.0 mglL 10/26/05 10/27/05

Client il : 1523-MWOl Dup

Lab il : BMI05102720-02A Nitrte (N02) - N ND * 0.25 mglL 10/26/05 11/10/05

Nitrate (N03) - N 53 * 0.50 mg/L 10/26/05 1I/1O/05

Sulfate (S04) 28 1.0 mg/L 10/26/05 10/27/05

Client il : 1523-MW02

Lab il : BMI05102720-03A Nitrte (N02) - N ND 0.25 mglL 10/26/05 10/27/05

Nitrate (N03) - N 8.7 0.25 mglL 10/26/05 10/27/05

Sulfate (S04) 79 1.0 mglL 10/26/05 10/27/05

Client il : 1523-MW03

Lab il : BMI05102720-04A Nitrite (N02) - N ND 0.25 mglL 10/26/05 10/27/05

Nitrate (N03) - N 4.2 0.25 mgI 10/26/05 10/27/05

Sulfate (S04) 31 1.0 mglL 10/26/05 10/27/05

Client il : 1523-MW04

Lab il : BMI05 i 02720-05A Nitrte (N02) - N ND * 0.25 mglL 10/26/05 1I/1 0/05

Nitrate (N03) - N 180 * 2.5 mglL 10/26/05 11/10/05

Sulfate (S04) 71 1.0 mglL 10/26/05 10/27/05

Client il : 1523-MW05

Lab il : BMI05102720-06A Nitrte (N02) - N ND 0.25 mglL 10/26/05 10/27/05

Nitrate (N03) - N 22 0.25 mglL 10/26/05 10/27/05

Sulfate (S04) 58 1.0 mglL 10/26/05 10/27/05

Client il : 1523-MW06

Lab il : BMI05102720-07A Nitrte (N02) - N ND 0.25 mglL 10/26/05 10/27/05

Nitrte (N03) - N 0.75 0.25 mglL 10/26/05 10/27/05

Sulfate (S04) 84 1.0 mglL 10/26/05 10/27/05

Client il : 1523-MW07

Lab il : BMI05 i 02720-08A Nitrte (N02) - N ND 0.25 mglL 10/26/05 10/27/05

Nitrate (N03) - N 0.96 0.25 mgI 10/26/05 1012/05
Sulfate (S04) 170 2.0 mglL 10/26/05 1110/05

*Note: Samples were originally run within hold time due to high concentrtions of target analytes samples were re-ru outside of hold time.

ND = Not Detected

~~ ;17"d~ D~~ a:
Report Date

Roger L. Scholl Ph.D., Laboratory Director' . Randy Gardner, Laboratory Maager' . Walter Hichman, Qualty Assurance Offcer

Sacramento, CA' (916) 366-90S9 / La Vegas, NY. (702) 281-4848 / ino(¡alpha-analyticaJ.com
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 10/27/05

Job#: T010211523

Iron by Spectrophotometer

SM3500-Fe D

Parameter

Client il : 1523-MWOl

Lab In : BMI05102720-0lA Iron, Total

Client il : 1523-MWOl Dup

Lab il : BMI05102720-02A Iron, Total

Client il : 1523-MW02

Lab il : BMI05l02720-03A Iron, Total

Client In : 1523-MW03

Lab il : BMI05l02720-04A h'on, Total

Client il : 1523-MW04

Lab il : BMI05102720-05A Iron, Total

Client il : 1523-MW05

Lab il : BMI05i 02720-06A Iron, Total

Client il : 1523-MW06

Lab il : BMI051 02720-07 A Iron, Total

Client il : 1523-MW07

Lab il : BMI05l02720-08A Iron, Total

Concentration

0.37

Reporting Date Date

Limt Sampled Analyzed

0.30 mglL 10/26/05 11/07/05

0.30 mglL 10/26/05 11/07/05

0.30 mglL 10/26/05 1107/05

0.30 mglL 10/26/05 11/07/05

0.30 mglL 10/26/05 1107/05

0.30 mglL 10/26/05 1107/05

0.30 mglL 10/26/05 1I/07/05

0.30 mglL 10/26/05 11/07/05

ND

0.48

0.52

0.37

ND

0.31

0.62

ND = Not Detected~~ ;17"sA~ D~~
Roger L. Scholl Ph.D., Laboratory Director' . Rady Gardner, Laboratory Manager' . Walter Hichman, Qualty Assurance Offcer

Sacrameuto, CA' (916) 366-9089 / Las Vegas, NY. (702) 281-4848 / ino(ialpha-analytical.com ~
Report Date

T0102/1523 Page 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave.. Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 10/27/05

Job#: T0102/1523

Dissolved Gases

Modified Method RSK -175 GCIFID

Parameter Concentration Reporting

Limt
Date Date

Sampled Analyzed

10/26/05 1012/05

10/26/05 10/27/05

10/26/05 10/27/05

10/26/05 10/27/05

10/26/05 10/27/05

10/26/05 10/27/05

10/26/05 10/27/05

10/26/05 10/27/05

Client il : 1523-MWOl

Lab il : BMI05102720-0IA Methane ND 0.010 mgI

Client il : 1523-MWOl Dup

Lab il : BMI05102720-02A Methane ND 0.010 mglL

Client il : 1523-MW02

Lab il : BMI05l02720-03A Methane ND 0.010 mglL

Client il : 1523-MW03

Lab In : BMI05102720-04A Methane 0.067 0.010 mglL

Client il : 1523-MW04

Lab il : BMI05102720-05A Methane ND 0.010 mglL

Client il : 1523-MW05

Lab il : BMI05102720-06A Methane ND 0.010 mglL

Client il : 1523-MW06

Lab il : BMI051 02720-07 A Methane ND 0.010 mglL

Client il : 1523-MW07

Lab In : BMI05102720-08A Methane ND 0.010 mglL

ND = Not Detected~~ ;17"sA~ D~~ p¿/
H/90S

Report Date

Roger L. Scholl Ph.D., Laboratory Director' . Randy Gardner, Laboratory Maager' . Walter Hichman Qualty Assurance Offcer

Sacamento, CA. (916) 366-9089 / Las Vegas, NY' (702) 281-4848 / ino(¡alpha-analical.com

TOl02/1523 Page 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King A venue
Columbus, OR 43201

Chrs Zimmerman
(614) 424-3779

Fax: (614) 424-3667

Date Received: 10/27/05

Attn:
Phone:

Job#: TO 102/1523

Dissolved Metals by ICPMS

EP A Method SW6020

Parameter Concentration Reporting Date Date

Limt Sampled Analyzed

Client il : 1523-MWOl

Lab il : BMI05l02720-01A Manganese (Mn), Dissolved 0.015 0.0050 mglL 10/26/05 11/04/05

Client il : 1523-MWOl Dup

Lab il : BMI05102720-02A Manganese (Mn), Dissolved 0.022 0.0050 mglL 10/26/05 11/04/05

Client il : 1523-MW02

Lab il : BMI05102720-03A Manganese (Mn), Dissolved ND 0.0050 mglL 10/26/05 11/04/05

Client il : 1523-MW03

Lab il : BMI05l02720-04A Manganese (Mn), Dissolved 0.18 0.0050 mglL 10/26/05 11/04/05

Client il : 1523-MW04

Lab il : BMI05102720-05A Manganese (Mn), Dissolved ND 0.0050 mglL 10/26/05 11/04/05

Client il : 1523-MW05

Lab il : BMI05l02720-06A Manganese (Mn), Dissolved ND 0.0050 mglL 10/26/05 11/04/05

Client il : 1523-MW06

Lab il : BMI05102720-07A Manganese (Mn), Dissolved 0.56 0.0050 mgI 10/26/05 11/04/05

Client il : 1523-MW07
Lab il : BMI05102720-08A Manganese (Mn), Dissolved 0.13 0.0050 mglL 10/26/05 1I/04/05

ND = Not Detected~~ ;17"~~ D~~ ~Roger L. Scholl Ph.D., Laboratory Diector' . Rady Gardner, Laboratory Maager' . Walter HIcli, Qualty Assurance Offcer

Sacramento, CA' (916) 366-9089 / La Vegas, NY. (702) 281-4848 / info(¡alpha-analical.com

11/9/05

Report Date

T0102/l523 Page 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 · Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute Attn: Chrs Zimmerman
505 King Avenue Phone: (614) 424-3779
Columbus, OR 43201 Fax: (614) 424-3667

Date Received: 10/27/05

Job#: TO 1 02/1523

Metals by ICPMS

EPA Method SW6020

Parameter Concentration Reporting Date Date

Limt Sampled Analyzed

Client il : 1523-MWOl

Lab il : BMI051 02720-0 1 A Led (Pb) ND 0.0050 mglL 10/26/05 11/04/05

Client il : 1523-MWOl Dup

Lab il : BMI05102720-02A Lead (Pb) ND 0.0050 mglL 10/26/05 11/04/05

Client il : 1523-MW02

Lab il : BMI05102720-03A Led (Pb) ND 0.0050 mg/L 10/26/05 1104/05

Client In : 1523-MW03

Lab il : BMI05102720-04A Lead (Pb) ND 0.0050 mglL 10/26/05 11/04/05

Client il : 1523-MW04

Lab il : BMI05 i 02720-05A Led (Pb) ND 0.0050 mglL 10/26/05 11/04/05

Client il : 1523-MW05

Lab il : BMI05102720-06A Led (Pb) ND 0.0050 mglL 10/26/05 i 1/04/05

Client il : 1523-MW06

Lab il : BMI05102720-07 A Led (Pb) ND 0.0050 mglL 10/26/05 11/04/05

Client il : 1523-MW07

Lab il : BMI05l02720-08A Lead (Pb) ND 0.0050 mglL 10/26/05 11/04/05

ND = Not Detected~~ ;17"~~ D~~ ñ
11/9/05

Report Date

Roger L. Scholl Ph.D., Laboratory Director' . Randy Gardner, Laboratory Maager' . Walter Hicluan, Qualty Assurance Offcer

Sacamento, CA. (916) 366-9089/ Las Vegas. NV . (702) 281-4848/ ino(íalpha-analytical.com

T0102/1523 Page 1 of 1



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 10/27/05

Job#: T0102/1523

Alkalinity

EP A Method 310.1

Parameter Concentration Reporting Date Date

Limt Sampled Analyzed

Client il : 1523-MWOl

Lab il : BMI05l02720-0lA Alalinity, Total (As CaC03 at pH 4.5) 330 1.0 mglL 10/26/05 ll09/05

Client il : 1523-MWOl Dup

Lab il : BMI05102720-02A Alalinity, Total (As CaC03 at pH 4.5) 330 1.0 mglL 10/26/05 11/09/05

Client il : 1523-MW02

Lab il : BMI05l02720-03A Alkality, Total (As CaC03 at pH 4.5) 420 1.0 mglL 10/26/05 11/09/05

Client il : 1523-MW03

Lab il : BMI05102720-04A Allinity, Total (As CaC03 at pH 4.5) 160 1.0 mglL 10/26/05 11/09/05

Client il : 1523-MW04

Lab il : BMI05102720-05A Alality, Total (As CaC03 at pH 4.5) 440 1.0 mgI 10/26/05 1109/05

Client il : 1523-MW05

Lab il : BMI05102720-06A Alalinity, Total (As CaC03 at pH 4.5) 190 1.0 mglL 10/26/05 ll09/05

Client il : 1523-MW06

Lab il : BMI05102720-07 A Alalinity, Total (As CaC03 at pH 4.5) 250 1.0 mglL 10/26/05 11/09/05

Client il : 1523-MW07

Lab il : BMI05102720-08A Alalinity, Total (As CaC03 at pH 4.5) 300 1.0 mglL 10/26/05 11/09/05

~~ ;17"sA~ D~~
Roger L. Scholl Ph.D., Laboratory Director' . Randy Gardner, Laboratory Maager' . Walter Hichman Qualty Assuance Ollcer

Sacramento, CA. (916) 366-9089/ La Vegas, NY. (702) 281-4848/ int1alpha-anytica.com c'
11/10/05

Report Date
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King A venue
Columbus, OR 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 10/27/05

Job#: T010211523

Total Dissolved Solids (TDS)

EP A Method 160.1 / 8M 2540 C

Parameter Concentration Reporting Date Date

Limt Sampled Analyzed

Client il : 1523-MWOl

Lab il : BMI05102720-0lA Solids, Total Dissolved (TDS) 1I,000 50 mglL 10/26/05 1107/05

Client il : 1523-MWOl Dup

Lab il : BMI05l02720-02A Solids, Total Dissolved (TDS) 11 ,000 50 mglL 10/26/05 11/07/05

Client il : 1523-MW02

Lab il : BMI05102720-03A Solids, Total Dissolved (TDS) 1,300 10 mglL 10/26/05 11/03/05

Client il : 1523-MW03

Lab il : BMI05102720-04A Solids, Total Dissolved (TDS) 2,000 10 mglL 10/26/05 11/04/05

Client il : 1523-MW04

Lab il : BMI05l02720-05A Solids, Total Dissolved (TDS) 2,800 25 mglL 10/26/05 11/03/05

Client il : 1523-MW05

Lab il : BMI05102720-06A Solids, Total Dissolved (TDS) 2,700 25 mglL 10/26/05 1107/05

Client il : 1523-MW06

Lab il : BMI05 i 02720-07 A Solids, Total Dissolved (TDS) 3,000 25 mglL 10/26/05 11107/05

Client il : 1523-MW07

Lab il : BMI05 i 02720-08A Solids, Total Dissolved (TDS) 2,700 25 mglL 10/26/05 11/07/05

~~ ;17"sA~ D~~ ~Roger L. Scholl, Ph.D., Laboratory Director' . Randy Gardner, Laboratory Maager' . Walter Hiclnan, Qualty Assuance Offcer

Sacramento, CA' (916) 366-9089 / Las Vegas, NY' (702) 281-4848 / ino(!a1pha-analical.com

11/9/05

Report Date
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 10/27/05

Job#: T0102/1523

Total Organic Carbon as NonPurgeable Organic Carbon

EPAMethod SW9060/415.1/SM-531OC

Parameter

Client il : 1523-MWOl

Lab il : BMI05102720-01A Total Organic Carbon

Client il : 1523-MWOl nup

Lab il : BMI05102720-02A Total Organic Carbon

Client il : 1523-MW02

Lab il : BMI05 i 02720-03A Total Organic Carbon

Client il : 1523-MW03

Lab il : BMI05102720-04A Total Organic Carbon

Client il : 1523-MW04

Lab il : BMI05102720-05A Total Organic Carbon

Client il : 1523-MW05

Lab il : BMI05102720-06A Total Organic Carbon

Client il : 1523-MW06

Lab il : BMI051 02720-07 A Total Organic Carbon

Client il : 1523-MW07

Lab il : BMI05 i 02720-08A Total Organic Carbon

Concentration

3.8

Reporting Date Date

Limt Sampled Analyzed

1.0 mg/L 10/26/05 11/04/05

1.0 mglL 10/26/05 11/10/05

1.0 mglL 10/26/05 11/10/05

1.0 mg/L 10/26/05 11/04/05

1.0 mglL 10/26/05 i 1/04/05

1.0 mglL 10/26/05 11/04/05

1.0 mgI 10/26/05 11/04/05

1.0 mglL 10/26/05 11/04/05

3.7

8.2

6.5

8.5

2.8

3.6

8.1

~~ ;17"~~ D~~ /0
11/10/05

Report Date

Roger L. Scholl, Ph.D., Laboratory Diector' . Randy Gardner, Laboratory Maager' . Walter Hichman Qualty Assuance Offcer

Sacamento, CA. (916) 366-90891 Las Vegas, j\'V . (702) 281-48481 info(lalpha-analytica.com
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date: 03-Feb-06

Chris Zimmerman
Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
(614) 424-3779

CASE NARRTIVE

Project:
Work Order:

T0102-1523

BMI06012350 Cooler Temp: 4°C

Alpha's Sample il Client's Sample il Matrix

06012350-01A
06012350-02A
06012350-03A
06012350-04A
060 i 2350-05A

06012350-06A
06012350-07A
06012350-08A
06012350-09A
06012350-IOA
06012350-IIA

1523-QCTB
1523-QCFB

1523-QCEB

1 523-MWO 1

1523-MWOl Dup

1523-MW02

1523-MW03
1523-MW04
l523-MW05
1523-MW06
1523-MW07

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

Enclosed please find the analytical results of the samples received by Alpha Analytical, Inc. under the above mentioned Work Order/Chain-
of-Custody.

Alpha Analytical, Inc. has a formal Quality Assurance/Quality Control program, which is designed to meet or exceed the EP A
requirements. All relevant QC met quality assurance objectives for this project unless otherwise stated in the footnotes.

If you have any questions with regards to this report, please contact Randy Gardner, Project Manager, at (800) 283-1183.

Roger L. Scholl, Ph.D., Laboratory Director. . Randy Gardner, Laboratory Manager. . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA. (916) 366-9089 / Las Vegas, NY. (702) 498-3312 / Wichita, KS . (316) 722-5890 / info§alpha-analytical.com 1 of 1



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1-800-283-1183

Date: 18-Feb-06

Chrs Zimerman
Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
(614) 424-3779

CASE NARRTIVE

Project:
Work Order:

T0102-1523

BMI06012003 Cooler Temp: 4°C

Alpha's Sample il Client's Sample il Matrx

060l2003-0lA
06012003-02A
06012003-03A
060l2003-04A
060l2003-05A
060l2003-06A
06012003-07 A

l523-MWOl
i 523-MW02

1523-MW03
i 523-MW04
1523-MW05

1523-MW07
1 523-MWOlDup

Aqueous
Aqueous

Aqueous

Aqueous
Aqueous
Aqueous
Aqueous

Enclosed please fid the analytcal results of the samples received by Alpha Analytical, Inc. under the above mentioned Work Order/Chain-
of-Custody.

Alpha Analytical, Inc. has a formal Quality Assurance/Quality Control program, which is designed to meet or exceed the EP A
requirements. All relevant QC met quality assurance objectives for ths project uness otherwise stated in the footnotes.

If you have any questions with regards to this report, please contact Randy Gardner, Project Manager, at (800) 283-1183.

Roger L. Scholl, Ph.D., Laboratory Director' . Randy Gardner, Laboratory Manager. . WaIter Hinchman, Quality Assurace Offcer

Sacramento, CA . (916) 366-9089/ Las Vegas, NV . (702) 498-3312/ Wichita, KS . (316) 722-5890 / info§alpha-analyticaI.com 1 oil
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ND = Not Detected

TOI02-1523

Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

~~ ~7"sA~ D~.~
Roger L. Scholl, Ph.D., Laboratory Director. . Randy Gardner, Laboratol1' Manager. . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA. (916) 366-9089/ La Vegas, NY. (702) 281-4848/ infoi1alpha-analytical.com ~
2/3/06

Report Date
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" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute Att: Chris Zimerman
505 Kig Avenue Phone: (614) 424-3779
Columbus, OR 43201 Fax: (614) 424-3667
Job#: T0102-1523

Alpha Analytical Number: BMI06012350-04A Sampled: 01/19/06
Client J.D. Number: l523-MWOl Received: 01/21/06

Analyzed: 01/25/06

Volatile Organcs by GC/MS
EP A Method SW8260B

Reporting Reporting

Compound Concentration Limit Compound Concentration Limit

1 Dichlorodifluoromethane ND 1.0 ~g/L 36 m,p-Xylene ND 0.50 ~g/L

2 Chloromethane ND 2.0 ~g/L 37 Bromoform ND 1.0 ~g!L
3 Vinyl chlonde ND 1.0 ~g/L 38 Styrene ND 1.0 lJg/L
4 Chloroethane ND 1.0 ~g/L 39 o-Xylene ND 0.50 ~g/L
5 Bromomethane ND 4.0 lJg/L 40 1,1,2,2-Tetrachloroethane ND 1.0 lJg/L
6 Trichlorofluoromethane ND 1.0 ~g/L 41 1,2,3- Trichloropropane ND 4.0 lJg/L
7 1,1-Dichloroethene ND 1.0 ~g/L 42 Isopropyl benzene ND 1.0 ~g/L
8 Dichloromethane ND 4.0 lJg/L 43 Bromobenzene ND 1.0 lJg/L
9 trans-1,2-Dichloroethene ND 1.0 lJg/L 44 n-Propylbenzene ND 1.0 lJg/L
10 Methyl tert-buty ether (MTBE) ND 0.50 lJg/L 45 4-Chlorotoluene ND 1.0 lJg/L
11 1 ,1 -Dichloroethane ND 1.0 lJg/L 46 2-Chlorotoluene ND 1.0 lJg/L
12 cis-1,2-Dichloroethene ND 1.0 lJg/L 47 1,3,5-Trimethylbenzene ND 1.0 lJg/L
13 Bromochloromethane ND 1.0 lJg/L 48 tert-Butybenzene ND 1.0 lJg/L
14 Chloroform ND 1.0 lJg/L 49 1,2,4-Tnmethylbenzene ND 1.0 lJg/L
15 2,2-Dichloropropane ND 1.0 lJg/L 50 sec-Butylbenzene ND 1.0 lJg/L
16 1 ,2-Dichloroethane ND 1.0 lJg/L 51 1,3-Dichlorobenzene ND 1.0 lJg/L
17 1 ,1 ,1- Trichloroethane ND 1.0 lJg/L 52 1,4-Dichlorobenzene ND 1.0 lJg/L
18 1 ,1-Dichloropropene ND 1.0 ~g/L 53 4-lsopropyltoluene ND 1.0 lJg/L
19 Carbon tetrachloride ND 1.0 lJg/L 54 1,2-Dichlorobenzene ND 1.0 lJg/L
20 Benzene 0.46 J 0.50 lJg/L 55 n-Butylbenzene ND 1.0 lJg/L
21 Dibromomethane ND 1.0 lJg/L 56 1,2-Dibromo-3-chloropropane (DBCP) ND 6.0 lJg/L
22 1,2-Dichloropropane ND 1.0 lJg/L 57 1,2,4- Trichlorobenzene ND 4.0 lJg/L
23 Trichloroethene ND 1.0 ~g/L 58 Naphthalene ND 4.0 ~g/L
24 Bromodichloromethane ND 1.0 ~g/L 59 Hexachlorobutadiene ND 4.0 ~g/L
25 cis-1,3-Dichloropropene ND 1.0 lJg/L 60 1,2,3- Trichlorobenzene ND 4.0 lJg/L
26 trans-1,3-Dichloropropene ND 1.0 ~g/L 61 Surr: 1,2-Dichloroethane-d4 101 %REC
27 1,1,2-Trichloroethane ND 1.0 lJg/L 62 Surr: Toluene-d8 92 %REC
28 Toluene ND 0.50 lJg/L 63 Surr: 4-Bromofluorobenzene 96 %REC
29 1,3-Dichloropropane ND 1.0 lJg/L
30 Dibromochloromethane ND 1.0 lJg/L
31 1,2-Dibromoethane (EDB) ND 4.0 lJg/L
32 Tetrachloroethene ND 1.0 lJg/L
33 1,1,1,2-Tetrachloroethane ND 1.0 lJg/L
34 Chlorobenzene ND 1.0 lJg/L
35 Ethylbenzene 2.4 0.50 lJg/L

Some Reportng Limits were increased due to sample foamig.

J= Benzene concentrations and reporting limits between 0.25 and 0.50 ¡.glL are estimated.

ND = Not Detected~~ ;17"~~ D~~ ~
2/3/06

Report Date

Page 1 of 1

Roger L. Scholl Ph.D., Laboratory Diector' . Randy Gardner, Laboratory Maager' . Walter Hinchman, Qualty Assuance Offce

Sacramento, CA. (916) 366-90891 La Vegas, NY' (702) 28 1-48481 ino¡¡alpba-analica.com



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102-l523

Alpha Analytical Number: BMI06012350-05A
Client J.D. Number: 1523-MW01 Dup

Att:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(614) 424-3667

Sampled: 01/19/06
Received: 01/21/06

Analyzed: 01/25/06

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting

Compound Concentration Limit Compound Concentration Limit

1 D ichlorodifl uoromethane ND 1.0 .ig/L 36 m.p-Xylene ND 0.50 .ig/L
2 Chloromethane ND 2.0 .ig/L 37 Bromoform ND 1.0 .ig/L
3 Vinyl chloride ND 1.0 .ig/L 38 Styrene ND 1.0 .ig/L
4 Chloroethane ND 1.0 .ig/L 39 o-Xylene ND 0.50 .ig/L
5 Bromomethane ND 4.0 .ig/L 40 1,1,2,2-Tetrachloroethane ND 1.0 .ig/L
6 T richlorofl uoromethane ND 1.0 .ig/L 41 1.2,3-Trichloropropane ND 4.0 .ig/L
7 1,1-Dichloroethene ND 1.0 .ig/L 42 Isopropyl benzene ND 1.0 .ig/L
8 Dichloromethane ND 4.0 .ig/L 43 Bromobenzene ND 1.0 .ig/L
9 trans-1,2-Dichloroethene ND 1.0 .ig/L 44 n-Propylbenzene ND 1.0 .ig/L
10 Methyl tert-butyl ether (MTBE) ND 0.50 .ig/L 45 4-Chlorotoluene ND 1.0 .ig/L
11 1,1-Dichloroethane ND 1.0 .i9/L 46 2-Chlorotoluene ND 1.0 .ig/L
12 cis-1,2-Dichloroethene ND 1.0 .ig/L 47 1,3,5-Trimethylbenzene ND 1.0 .ig/L
13 Bromochloromethane ND 1.0 .ig/L 48 tert-Butylbenzene ND 1.0 .ig/L
14 Chloroform ND 1.0 .ig/L 49 1,2.4-Trimethylbenzene ND 1.0 .ig/L
15 2,2-Dichloropropane ND 1.0 .ig/L 50 sec-Butylbenzene ND 1.0 .ig/L
16 1,2-Dichloroethane ND 1.0 .i9/L 51 1,3-Dichlorobenzene ND 1.0 .ig/L
17 1,1,1-Trichloroethane ND 1.0 .ig/L 52 1.4-Dichlorobenzene ND 1.0 .ig/L
18 1,1-Dichloropropene ND 1.0 .ig/L 53 4-lsopropyltoluene ND 1.0 .ig/L
19 Carbon tetrachloride ND 1.0 .ig/L 54 1,2-Dichlorobenzene ND 1.0 .ig/L
20 Benzene 0.31 0.50 .ig/L 55 n-Butylbenzene ND 1.0 .ig/L
21 Dibromomethane ND 1.0 .ig/L 56 1 ,2-Dibromo-3-chloropropane (DBCP) ND 6.0 .ig/L
22 1,2-Dichloropropane ND 1.0 .ig/L 57 1,2.4-Trichlorobenzene ND 4.0 .ig/L
23 Trichloroethene ND 1.0 .ig/L 58 Naphthalene ND 4.0 .ig/L
24 Bromodichloromethane ND 1.0 .ig/L 59 Hexachlorobutadiene ND 4.0 .ig/L
25 cis-1,3-Dichloropropene ND 1.0 .ig/L 60 1,2,3-Trichlorobenzene ND 4.0 .ig/L
26 trans-1,3-Dichloropropene ND 1.0 .ig/L 61 Surr: 1,2-Dichloroethane-d4 102 %REC
27 1 ,1 ,2- Trichloroethane ND 1.0 .ig/L 62 Surr: Toluene-dB 93 %REC
2B Toluene ND 0.50 .ig/L 63 Surr: 4-Bromofluorobenzene 95 %REC
29 1 ,3-Dichloropropane ND 1.0 .ig/L
30 Dibromochloromethane ND 1.0 .ig/L
31 1 ,2-Dibromoethane (EDB) ND 4.0 .ig/L
32 T etrachloroethene ND 1.0 .ig/L
33 1,1,1,2-Tetrachloroethane ND 1.0 .ig/L
34 Chlorobenzene ND 1.0 .ig/L
35 Ethylbenzene 0.54 0.50 .ig/L

Some Reporting Limits were increased due to sample foaming.

J= Benzene concentrations and repOlting limits between 0.25 and 0.50 ¡.g/L are estimated.

ND = Not Detected~~ £7"sA~ D~~ ~
Report Date

Roger L. Scholl, Ph.D., Laboratory Director. . Randy Gardner, Laboratory Manager. . Walter Hinchmn, Quality Assurance Offcer

Sacramento, CA. (916) 366-9089/ Las Vegas, NY. (702) 281-4848/ info(¡alpha-analytical.com
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102-1523

Alpha Analytical Number: BMI06012350-06A
Client J.D. Number: 1523-MW02

Att:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(614) 424-3667

Sampled: 01/19/06
Received: 01/21/06

Analyzed: 01/25/06

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Dichlorodifluoromethane ND 1.0 ¡ig/L 36 m,p-Xylene ND 0.50 ¡ig/L
2 Chloromethane ND 2.0 ¡ig/L 37 Bromoform ND 1.0 ¡ig/L
3 Vinyl chloride ND 1.0 ¡ig/L 38 Styrene ND 1.0 ¡ig/L
4 Chloroethane ND 1.0 ¡ig/L 39 o-Xylene ND 0.50 ¡ig/L
5 Bromomethane ND 2.0 ¡ig/L 40 1,1,2,2-Tetrachloroethane ND 1.0 ¡ig/L
6 T richlorofluoromethane ND 1.0 ¡ig/L 41 1,2,3-Trichloropropane ND 2.0 ¡ig/L
7 1,1-Dichloroethene ND 1.0 ¡ig/L 42 Isopropylbenzene ND 1.0 ¡ig/L
8 Dichloromethane ND 2.0 ¡ig/L 43 Bromobenzene ND 1.0 ¡ig/L
9 trans-1,2-Dichloroethene ND 1.0 ¡ig/L 44 n-Propylbenzene ND 1.0 ¡ig/L
10 Methyl tert-butyl ether (MTBE) ND 0.50 ¡ig/L 45 4-Chlorotoluene ND 1.0 ¡ig/L
11 1,1-Dichloroethane ND 1.0 ¡ig/L 46 2-Chlorotoluene ND 1.0 ¡ig/L
12 cis-1,2-Dichloroethene ND 1.0 ¡ig/L 47 1,3,5-Trimethylbenzene ND 1.0 ¡ig/L
13 Bromochloromethane ND 1.0 ¡ig/L 48 tert-Butylbenzene ND 1.0 ¡ig/L
14 Chloroform ND 1.0 ¡ig/L 49 1,2A-Trimethylbenzene ND 1.0 ¡ig/L
15 2,2-Dichloropropane ND 1.0 ¡ig/L 50 sec-Butylbenzene ND 1.0 ¡ig/L
16 1,2-Dichloroethane ND 1.0 ¡ig/L 51 1,3-Dichlorobenzene ND 1.0 ¡ig/L
17 1,1,1-Trichloroethane ND 1.0 ¡ig/L 52 1 A-Dichlorobenzene ND 1.0 ¡ig/L
18 1,1-Dichloropropene ND 1.0 ¡ig/L 53 4-lsopropyltoluene ND 1.0 ¡ig/L
19 Carbon tetrachloride ND 1.0 ¡ig/L 54 1,2-Dichlorobenzene ND 1.0 ¡ig/L
20 Benzene ND 0.50 ¡ig/L 55 n-Butylbenzene ND 1.0 ¡ig/L
21 Dibromomethane ND 1.0 ¡ig/L 56 1 ,2-Dibromo-3-chloropropane (DBCP) ND 5.0 ¡ig/L
22 1,2-Dichloropropane ND 1.0 ¡ig/L 57 1,2A-Trichlorobenzene ND 2.0 ¡ig/L
23 Trichloroethene ND 1.0 ¡ig/L 58 Naphthalene ND 2.0 ¡ig/L
24 Bromodichloromethane ND 1.0 ¡ig/L 59 Hexachlorobutadiene ND 2.0 ¡ig/L
25 cis-1,3-Dichloropropene ND 1.0 ¡ig/L 60 1,2,3-Trichlorobenzene ND 2.0 ¡ig/L
26 trans-1,3-Dichloropropene ND 1.0 ¡ig/L 61 Surr: 1,2-Dichloroethane-d4 103 %REC
27 1,1,2- Trichloroethane ND 1.0 ¡ig/L 62 Surr: Toluene-d8 92 %REC
28 Toluene ND 0.50 ¡ig/L 63 Surr: 4-Bromofluorobenzene 92 %REC
29 1,3-Dichloropropane ND 1.0 ¡ig/L
30 Dibromochloromethane ND 1.0 ¡ig/L
31 1 ,2-Dibromoethane (EDB) ND 2.0 ¡ig/L
32 T etrachloroethene ND 1.0 ¡ig/L
33 1 ,1 ,1,2- Tetrachloroethane ND 1.0 ¡ig/L
34 Chlorobenzene ND 1.0 ¡ig/L
35 Ethylbenzene ND 0.50 ¡ig/L

*No Benzene was observed above an estimated reporting limit of 0.25 ¡.g/L.

ND = Not Detected~~ ;17"sA~ D~~ ~/
Roger L. Scholl, Ph.D., Laboratory Director' . Randy Gardner, Laboratory Manager' . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA. (916) 366-90891 Las Vegas, NY. (702) 281-48481 info(ialpha-analytical.com 2/3/06

Report Date
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: TOl02-1523

Alpha Analytical Number: BMI06012350-07A
Client J.D. Number: l523-MW03

Att:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(614) 424-3667

Sampled: 01/19/06
Received: 01/21/06

Analyzed: 01/25/06

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting

Compound Concentration Limit Compound Concentration Limit

1 D ichlorod 1ft uorometha ne ND 1.0 ~g/L 36 m,p-Xylene ND 0.50 ~g/L
2 Chloromethane ND 2.0 ~g/L 37 Bromoform ND 1.0 ~g/L
3 Vinyl chloride ND 1.0 ~g/L 38 Styrene ND 1.0 ~g/L
4 Chloroethane ND 1.0 ~g/L 39 o-Xylene ND 0.50 ~g/L
5 Bromomethane ND 2.0 ~g/L 40 1,1,2,2- Tetrachloroethane ND 1.0 ~g/L
6 Trichlorofluoromethane ND 1.0 ~g/L 41 1,2,3-Trichloropropane ND 2.0 ~g/L
7 1,1-Dichloroethene ND 1.0 ~g/L 42 Isopropyl benzene ND 1.0 ~g/L
8 Dichloromethane ND 2.0 ~g/L 43 Bromobenzene ND 1.0 ~g/L
9 trans-1,2-Dichloroethene ND 1.0 ~g/L 44 n-Propylbenzene ND 1.0 ~g/L

10 Methyl tert-butyl ether (MTBE) ND 0.50 ~g/L 45 4-Chlorotoluene ND 1.0 ~g/L

11 1,1-Dichloroethane ND 1.0 ~g/L 46 2-Chlorotoluene ND 1.0 ~g/L
12 cis-1,2-Dichloroethene ND 1.0 ~g/L 47 1,3,5-Trimethylbenzene ND 1.0 ~g/L
13 Bromochloromethane ND 1.0 ~g/L 48 tert-Butylbenzene ND 1.0 ~g/L
14 Chloroform ND 1.0 ~g/L 49 1,2,4-Trimethylbenzene ND 1.0 ~g/L

15 2,2-Dichloropropane ND 1.0 ~g/L 50 sec-Butylbenzene ND 1.0 ~g/L

16 1 ,2-Dichloroethane ND 1.0 ~g/L 51 1 ,3-Dichlorobenzene ND 1.0 ~g/L

17 1,1,1-Trichloroethane ND 1.0 ~g/L 52 1,4-Dichlorobenzene ND 1.0 ~g/L

18 1,1-Dichloropropene ND 1.0 ~g/L 53 4-lsopropyltoluene ND 1.0 ~g/L

19 Carbon tetrachloride ND 1.0 ~g/L 54 1,2-Dichlorobenzene ND 1.0 ~g/L

20 Benzene 0.29 0.50 ~g/L 55 n-Butylbenzene ND 1.0 ~g/L

21 Dibromomethane ND 1.0 ~g/L 56 1 ,2-Dibromo-3-chloropropane (DBCP) ND 5,0 ~g/L

22 1,2-Dichloropropane ND 1.0 ~g/L 57 1,2,4-Trichlorobenzene ND 2.0 ~g/L

23 Trichloroethene 2.0 1.0 ~g/L 58 Naphthalene 2.6 2.0 ~g/L

24 Bromodichloromethane ND 1.0 ~g/L 59 Hexachlorobutadiene ND 2.0 ~g/L

25 cis-1,3-Dichloropropene ND 1.0 ~g/L 60 1,2,3-Trichlorobenzene ND 2.0 ~g/L

26 trans-1,3-Dichloropropene ND 1.0 ~g/L 61 Surr: 1,2-Dichloroethane-d4 103 %REC
27 1,1,2-Trichloroethane ND 1.0 ~g/L 62 Surr: Toluene-d8 93 %REC
28 Toluene ND 0.50 ~g/L 63 Surr: 4-Bromofluorobenzene 95 %REC
29 1 ,3-Dichloropropane ND 1.0 ~g/L
30 Dlbromochloromethane ND 1.0 ~g/L
31 1 ,2-Dibromoethane (EDB) ND 2.0 ~g/L
32 T etrachloroethene ND 1.0 ~g/L
33 1,1,1,2-Tetrachloroethane ND 1,0 ~g/L
34 Chlorobenzene ND 1.0 ~g/L
35 Ethylbenzene ND 0.50 ~g/L

J= Benzene concentrations and reporting limits between 0.25 and 0.50 J!g1L are estimated.

ND = Not Detected~~ ~7"sA~ D~~ d
Report Date

Roger L. Scholl, Ph.D., Laboratory Director. . Randy Gardner, Laboratory Manager. . Walter Hinchm, Quality Assurance Offcer

Sacramento, CA. (916) 366-9089/ Las Vegas, NY. (702) 281-4848/ infoCialpha-analyiical.com
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: TOl02-l523

Alpha Analytical Number: BMI06012350-08A
Client I.D. Number: l523-MW04

Att:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(614) 424-3667

Sampled: 01/19/06
Received: 01/21/06

Analyzed: 01/25/06

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 D ichlorodifl uoromethane ND 1.0 jJg/L 36 m,p-Xylene ND 0.50 jJg/L
2 Chloromethane ND 2.0 jJg/L 37 Bromoform ND 1.0 jJg/L
3 Vinyl chloride ND 1.0 jJg/L 38 Styrene ND 1.0 jJg/L
4 Chloroethane ND 1.0 jJg/L 39 o-Xylene ND 0.50 jJg/L
5 Bromomethane ND 4.0 jJg/L 40 1,1,2,2- Tetrachloroethane ND 1.0 jJg/L
6 Trichlorofluoromethane ND 1.0 jJg/L 41 1,2,3-Trichloropropane ND 4.0 jJg/L
7 1,1-Dichloroethene ND 1.0 jJg/L 42 Isopropyl benzene ND 1.0 jJg/L
8 Dichloromethane ND 4.0 jJg/L 43 Bromobenzene ND 1.0 jJg/L
9 trans-1,2-Dichloroethene ND 1.0 jJg/L 44 n-Propylbenzene ND 1.0 jJg/L
10 Methyl tert-butyl ether (MTBE) ND 0.50 jJg/L 45 4-Chlorotoluene ND 1.0 jJg/L
11 1,1-Dichloroethane ND 1.0 jJg/L 46 2-Chlorotoluene ND 1.0 jJg/L
12 cis-1,2-Dichloroethene ND 1.0 jJg/L 47 1,3,5- Trimethylbenzene ND 1.0 jJg/L
13 Bromochloromethane ND 1.0 jJg/L 48 tert-Butylbenzene ND 1.0 jJg/L
14 Chloroform ND 1.0 jJg/L 49 1,2,4-Trimethylbenzene ND 1.0 jJg/L
15 2,2-Dichloropropane ND 1.0 jJg/L 50 sec-Butylbenzene ND 1.0 jJg/L
16 1,2-Dichloroethane ND 1.0 jJg/L 51 1,3-Dichlorobenzene ND 1.0 jJg/L
17 1,1,1-Trichloroethane ND 1.0 jJg/L 52 1,4-Dichlorobenzene ND 1.0 jJg/L
18 1.1-Dichloropropene ND 1.0 jJg/L 53 4-lsopropyltoluene ND 1.0 jJg/L
19 Carbon tetrachloride ND 1.0 jJg/L 54 1,2-Dichlorobenzene ND 1.0 jJg/L
20 Benzene ND 0.50 jJg/L 55 n-Butylbenzene ND 1.0 jJg/L
21 Dibromomethane ND 1.0 jJg/L 56 1 ,2-Dibromo-3-chloropropane (DBCP) ND 6.0 jJg/L
22 1,2-Dichloropropane ND 1.0 jJg/L 57 1,2,4-Trichlorobenzene ND 4.0 jJg/L
23 Trichloroethene ND 1.0 jJg/L 58 Naphthalene ND 4.0 jJg/L
24 Bromodichloromethane ND 1.0 jJg/L 59 Hexachlorobutadiene ND 4.0 jJg/L
25 cis-1,3-Dichloropropene ND 1.0 jJg/L 60 1,2,3-Trichlorobenzene ND 4.0 jJg/L
26 trans-1,3-Dichloropropene ND 1.0 jJg/L 61 Surr: 1,2-Dichloroethane-d4 104 %REC
27 1,1,2-Trichloroethane ND 1.0 jJg/L 62 Surr: Toluene-d8 93 %REC
28 Toluene ND 0.50 jJg/L 63 Surr: 4-Bromofluorobenzene 97 %REC
29 1,3-Dichloropropane ND 1.0 jJg/L
30 Dibromochloromethane ND 1.0 jJg/L
31 1 ,2-Dibromoethane (EDB) ND 4.0 jJg/L
32 T etrachloroethene ND 1.0 jJg/L
33 1,1,1,2-Tetrachloroethane ND 1.0 jJg/L
34 Chlorobenzene ND 1.0 jJg/L
35 Ethylbenzene ND 0.50 jJg/L

Some RepOlting Limits were increased due to sample foaming.

*No Benzene was observed above an estimated reporting limit of 0.25 Jlg/L.

ND = Not Detected~~ ;17"sA~ D~~ ~
2/3/06

Report Date

Roger L. Scholl, Ph.D., Laboratory Director. . Randy Gardner, Labratory Manager. . Walter Hinchm, Quality Assurance Offcer

Sacramento, CA . (916) 366-90S9 / Las Vegas, NV . (702) 281-4848 / info(¡alpha-analyticaLcom
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102-1523

Alpha Analytical Number: BMI06012350-09A
Client J.D. Number: 1523-MW05

Att:
Phone:
Fax:

Chris Zimerman
(614) 424-3779
(614) 424-3667

Sampled: 01/19/06
Received: 01/21/06

Analyzed: 01/25/06

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 D ichlorod ifl uoromethane ND 1.0 jJg/L 36 m,p-Xylene ND 0.50 jJg/L
2 Chloromethane ND 2.0 jJg/L 37 Bromoform ND 1.0 jJg/L
3 Vinyl chloride ND 1.0 jJg/L 38 Styrene ND 1.0 jJg/L
4 Chloroethane ND 1.0 jJg/L 39 o-Xylene ND 0.50 jJg/L
5 Bromomethane ND 2.0 jJg/L 40 1,1 ,2,2- Tetrachloroethane ND 1.0 jJg/L
6 T richlorofl uoromethane ND 1.0 jJg/L 41 1,2,3-Trichloropropane ND 2.0 jJg/L
7 1,1-Dichloroethene ND 1.0 jJg/L 42 Isopropylbenzene ND 1.0 jJg/L
8 Dichloromethane ND 2.0 jJg/L 43 Bromobenzene ND 1.0 jJg/L
9 trans-1,2-Dichloroethene ND 1,0 jJg/L 44 n-Propylbenzene ND 1.0 jJg/L
10 Methyl tert-butyl ether (MTBE) ND 0.50 jJg/L 45 4-Chlorotoluene ND 1.0 jJg/L
11 1,1-Dichloroethane ND 1,0 jJg/L 46 2-Chlorotoluene ND 1.0 jJg/L
12 cis-1,2-Dichloroethene ND 1.0 jJg/L 47 1,3,5-Trimethylbenzene ND 1.0 jJg/L
13 Bromochloromethane ND 1.0 jJg/L 48 tert-Butylbenzene ND 1.0 jJg/L
14 Chloroform ND 1.0 jJg/L 49 1,2,4-Trimethylbenzene ND 1.0 jJg/L
15 2,2-Dichloropropane ND 1.0 jJg/L 50 sec-Butylbenzene ND 1.0 jJg/L
16 1,2-Dichloroethane ND 1.0 jJg/L 51 1,3-Dichlorobenzene ND 1.0 jJg/L
17 1,1,1-Trichloroethane ND 1.0 jJg/L 52 1,4-Dichlorobenzene ND 1.0 jJg/L
18 1,1-Dichloropropene ND 1.0 jJg/L 53 4-lsopropyltoluene ND 1.0 jJg/L
19 Carbon tetrachloride ND 1.0 jJg/L 54 1,2-Dichlorobenzene ND 1.0 jJg/L
20 Benzene ND 0.50 jJg/L 55 n-Bulylbenzene ND 1.0 jJg/L
21 Dibromomethane ND 1.0 jJg/L 56 1 ,2-Dibromo-3-chloropropane (DBCP) ND 5.0 jJg/L
22 1,2-Dichloropropane ND 1.0 jJg/L 57 1 ,2,4- T richlorobenzene ND 2.0 jJg/L
23 Trichloroethene 1.5 1.0 jJg/L 58 Naphthalene ND 2.0 jJg/L
24 Bromodichloromethane ND 1.0 jJg/L 59 Hexachlorobutadiene ND 2.0 jJg/L
25 cis-1,3-Dichloropropene ND 1.0 jJg/L 60 1,2,3-Trichlorobenzene ND 2.0 jJg/L
26 trans-1,3-Dichloropropene ND 1.0 jJg/L 61 Surr: 1,2-Dichloroethane-d4 97 %REC
27 1,1,2-Trichloroethane ND 1.0 jJg/L 62 Surr: Toluene-d8 96 %REC
28 Toluene ND 0.50 jJg/L 63 Surr: 4-Bromofluorobenzene 99 %REC
29 1,3-Dichloropropane ND 1.0 jJg/L
30 Dibromochloromethane ND 1.0 jJg/L
31 1 ,2-Dibromoethane (ED B) ND 2.0 jJg/L
32 T etrachloroelhene ND 1.0 jJg/L
33 1 ,1 ,1 ,2- T etrachloroelhane ND 1.0 jJg/L
34 Chlorobenzene ND 1.0 jJg/L
35 Ethylbenzene ND 0.50 jJg/L

*No Benzene was observed above an estimated reporting limit of 0.25 flg/L.

ND = Not Detected~~ £7"sA~ D~~ ~
2/3/06

Report Date

Roger L. Scholl, Ph.D., LaooratOlY Director. . Randy Gardner, Laboratory Manager. . Walter Hinclunan, Quality Assurance Offcer

Sacramento. CA. (916) 366-9089/ Las Vegas, NV' (702) 281-4848/ info(¡alpha-analyticaLcom
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102-l523

Alpha Analytical Number: BMI06012350-10A
Client J.D. Number: l523-MW06

Att:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Sampled: 01/19/06
Received: 01/21/06

Analyzed: 01/25/06

V olatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting

Compound Concentration Limit Compound Concentration Limit

1 D ichlorodifluorometha ne ND 1.0 ~g/L 36 m,p-Xylene ND 0.50 ~g/L
2 Chloromethane ND 2.0 ~g/L 37 Bromoform ND 1.0 ~g/L

3 Vinyl chloride ND 1.0 ~g/L 38 Styrene ND 1.0 ~g/L
4 Chloroethane ND 1.0 ~g/L 39 a-Xylene ND 0.50 ~g/L

5 Bromomethane ND 2.0 ~g/L 40 1,1,2,2-Tetrachloroethane ND 1.0 ~g/L
6 T richlorofluorometha ne ND 1.0 ~g/L 41 1,2,3-Trichloropropane ND 2.0 ~g/L
7 1,1-Dichloroethene ND 1.0 ~g/L 42 Isopropyl benzene ND 1.0 ~g/L
8 Dichloromethane ND 2.0 ~g/L 43 Bromobenzene ND 1.0 ~g/L
9 trans-1,2-Dichloroethene ND 1.0 ~g/L 44 n-Propylbenzene ND 1.0 ~g/L
10 Methyl tert-butyl ether (MTBE) ND 0.50 ~g/L 45 4-Chlorotoluene ND 1.0 ~g/L
11 1,1-Dichlaroethane ND 1.0 ~g/L 46 2-Chlorotoluene ND 1.0 ~g/L
12 cis-1,2-Dichloroethene ND 1.0 ~g/L 47 1,3,5-Trimethylbenzene ND 1.0 ~g/L
13 Bromochloromethane ND 1.0 ~g/L 48 tert-Butylbenzene ND 1.0 ~g/L
14 Chloroform ND 1.0 ~g/L 49 1,2A-Trimethylbenzene ND 1.0 ~g/L
15 2,2-Dichloropropane ND 1.0 ~g/L 50 sec-Butylbenzene ND 1.0 ~g/L
16 1,2-Dichloroethane ND 1.0 ~g/L 51 1,3-Dichlorobenzene ND 1.0 ~g/L
17 1,1,1-Trichloroethane ND 1.0 ~g/L 52 1 A-Dichlorobenzene ND 1.0 ~g/L
18 1,1-Dichlaropropene ND 1.0 ~g/L 53 4-lsopropyltoluene ND 1.0 ~g/L
19 Carbon tetrachloride ND 1.0 ~g/L 54 1,2-Dichlorobenzene ND 1.0 ~g/L
20 Benzene ND 0.50 ~g/L 55 n-Butylbenzene ND 1.0 ~g/L
21 Dibromomethane ND 1.0 ~g/L 56 1,2-Dibromo-3-chloropropane (DBCP) ND 5.0 ~g/L
22 1,2-Dichloropropane ND 1.0 ~g/L 57 1,2A-Trichlorobenzene ND 2.0 ~g/L
23 Trichloroethene ND 1.0 ~g/L 58 Naphthalene ND 2,0 ~g/L
24 Bromodichioromethane ND 1.0 ~g/L 59 Hexachlorobutadiene ND 2.0 ~g/L
25 cis-1,3-Dichloropropene ND 1.0 ~g/L 60 1,2,3-Trichlorobenzene ND 2.0 ~g/L
26 trans-1.3-Dichloropropene ND 1.0 ~g/L 61 Surr: 1,2-Dichloroethane-d4 105 %REC
27 1,1,2-Trichloroethane ND 1.0 ~g/L 62 Surr: Toluene-d8 93 %REC
28 Toluene ND 0.50 ~g/L 63 Surr: 4-Bromofluorobenzene 95 %REC
29 1,3-Dichloropropane ND 1.0 ~g/L
30 Dibromochloromethane ND 1.0 ~g/L
31 1 ,2-Dibromoethane (ED B) ND 2.0 ~g/L
32 T etrachloroethene ND 1.0 ~g/L
33 1,1 ,1,2- Tetrachloroethane ND 1.0 ~g/L
34 Chlorobenzene ND 1.0 ~g/L
35 Ethylbenzene ND 0.50 ~g/L

*No Benzene was observed above an estimated reporting limit of 0.25 ¡ig/L.

ND = Not Detected~~ ;17"sA~ cD~~ ~
2/3/06

Report Date

Roger L. Scholl, Ph.D., LalxratOlY Director. . Randy Gardner, Laboratory Manager. . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA. (916) 366-9089/ Las Vegas, NY. (702) 281-4848/ info¡¡alpha-analyiical.com
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102-l523

Alpha Analytical Number: BMI06012350-11A
Client J.D. Number: 1523-MW07

Att:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(614) 424-3667

Sampled: 01/19/06
Received: 01/21/06

Analyzed: 01/25/06

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Liriit Compound Concentration Limit

1 o ichlorodifl uorometha ne NO 1.0 ~g/L 36 m,p-Xylene NO 0.50 ~g/L
2 Chloromethane NO 2.0 ~g/L 37 Bromoform NO 1.0 ~g/L
3 Vinyl chloride NO 1.0 ~g/L 38 Styrene NO 1.0 ~g/L
4 Chloroethane NO 1.0 ~g/L 39 o-Xylene NO 0.50 ~g/L
5 Bromomethane NO 2.0 ~g/L 40 1,1,2,2-Tetrachloroelhane NO 1.0 ~g/L
6 T richlorofl uoromethane NO 1.0 ~g/L 41 1,2,3-Trichloropropane NO 2.0 ~g/L
7 1,1-0ichloroethene NO 1.0 ~g/L 42 Isopropylbenzene NO 1.0 ~g/L
8 Oichloromethane NO 2.0 ~g/L 43 Bromobenzene NO 1.0 ~g/L
9 trans-1,2-0ichloroethene NO 1.0 ~g/L 44 n-Propylbenzene NO 1.0 ~g/L
10 Methyl tert-butyl ether (MTBE) NO 0.50 ~g/L 45 4-Chlorotoluene NO 1.0 ~g/L
11 1,1-0ichloroethane NO 1.0 ~g/L 46 2-Chlorotoluene NO 1.0 ~g/L
12 cis-1,2-0ichloroethene NO 1.0 ~g/L 47 1,3,5-Trimethylbenzene NO 1.0 ~g/L
13 Bromochloromethane NO 1.0 ~g/L 48 tert-Butylbenzene NO 1.0 ~g/L
14 Chloroform NO 1.0 ~g/L 49 1,2,4-Trimethylbenzene NO 1.0 ~g/L
15 2,2-0ichloropropane NO 1.0 ~g/L 50 sec-Butylbenzene NO 1.0 ~g/L
16 1,2-0ichloroethane NO 1.0 ~g/L 51 1,3-0ichlorobenzene NO 1.0 ~g/L
17 1,1,1- Trichloroethane NO 1.0 ~g/L 52 1,4-0ichlorobenzene NO 1.0 ~g/L
18 1,1-0ichloropropene NO 1.0 ~g/L 53 4-lsopropyltoluene NO 1.0 ~g/L
19 Carbon tetrachloride NO 1.0 ~g/L 54 1,2-0ichlorobenzene NO 1.0 ~g/L
20 Benzene NO 0,50 ~g/L 55 n-Butylbenzene NO 1.0 ~g/L
21 Oibromomethane NO 1.0 ~g/L 56 1,2-0ibromo-3-chloropropane (OBCP) NO 5.0 ~g/L
22 1,2-0ichloropropane NO 1.0 ~g/L 57 1,2A-Trichlorobenzene NO 2.0 ~g/L
23 Trichloroelhene NO 1.0 ~g/L 58 Naphthalene NO 2.0 ~g/L
24 Bromodichloromethane NO 1.0 ~g/L 59 Hexachlorobutadiene NO 2.0 ~g/L
25 cis-1.3-0ichloropropene NO 1.0 ~g/L 60 1,2,3-Trichlorobenzene NO 2.0 ~g/L
26 trans-1,3-0ichloropropene NO 1.0 ~g/L 61 Surr: 1,2-0ichloroethane-d4 106 %REC
27 1,1,2-Trichloroethane NO 1.0 ~g/L 62 Surr: Toluene-d8 94 %REC
28 Toluene NO 0.50 ~g/L 63 Surr: 4-Bromofluorobenzene 96 %REC
29 1,3-0ichloropropane NO 1.0 ~g/L
30 Oibromochloromelhane NO 1.0 ~g/L
31 1 ,2-0ibromoethane (EOB) NO 2.0 ~g/L
32 T etrachloroelhene NO 1.0 ~g/L
33 1 ,1,1 ,2- Tetrachloroethane NO 1.0 ~g/L
34 Chlorobenzene NO 1.0 ~g/L
35 Elhylbenzene NO 0.50 ~g/L

*No Benzene was observed above an estimated reporting limit of 0.25 ¡.g/L.

ND = Not Detected~~ ;17"sA~ c:~~ ?d-
2/3/06

Report Date

Roger L. SchoU, Ph.D., Laboratory Director. . Randy Gardner, Laboratory Manager. . Waller Hinchmn, Quality Assurance Offcer

Sacramento, CA . (916) 366-9089/ Las Vegas. NY . (702) 281-4848/ info(!alpha-analytical.com
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102-1523

Alpha Analytical Number: BMI06012350-01A
ClientLD. Number: l523-QCTB

Att:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Sampled: 01/19/06
Received: 01/21/06

Analyzed: 01/25/06

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Dichlorodifluoromethane ND 1.0 ¡ig/L 36 m,p-Xylene NO 0.50 ¡ig/L
2 Chloromethane ND 2.0 ¡ig/L 37 Bromoform ND 1.0 ¡ig/L
3 Vinyl chloride NO 1.0 ¡ig/L 38 Styrene NO 1.0 ~g/L
4 Chloroethane NO 1.0 ~g/L 39 o-Xylene NO 0.50 ~g/L
5 Bromomethane NO 2.0 ~g/L 40 1,1,2.2-Tetrachloroethane NO 1.0 ~g/L
6 Trichlorofluoromethane ND 1.0 ~g/L 41 1,2.3-Trichloropropane NO 2.0 ~g/L
7 1,1-Dichloroethene NO 1.0 ~g/L 42 Isopropyl benzene ND 1.0 ~g/L
8 Dichloromethane NO 2.0 ~g/L 43 Bromobenzene ND 1.0 ~g/L
9 trans-1,2-Dichloroethene NO 1.0 ~g/L 44 n-Propylbenzene NO 1,0 ~g/L
10 Methyl tert-butyl ether (MTBE) NO 0.50 ~g/L 45 4-Chlorotoluene NO 1.0 ~g/L
11 1,1-Dichloroethane ND 1.0 ¡ig/L 46 2-Chlorotoluene ND 1.0 ~g/L
12 cis-1,2-Dichloroethene ND 1.0 ~g/L 47 1,3,5-Trimethylbenzene ND 1.0 ~g/L
13 Bromochloromethane NO 1.0 ~g/L 48 tert-Butylbenzene NO 1.0 ~g/L
14 Chloroform NO 1.0 ~g/L 49 1,2A-Trimethylbenzene NO 1.0 ~g/L
15 2,2-Dichloropropane ND 1.0 ~g/L 50 sec-Butylbenzene NO 1.0 ~g/L
16 1,2-Dichloroethane ND 1.0 ¡ig/L 51 1,3-Dichlorobenzene ND 1.0 ~g/L
17 1.1,1-Trichloroethane ND 1.0 ¡ig/L 52 1 A-Dichlorobenzene ND 1.0 ~g/L
18 1,1-Dichloropropene NO 1.0 ~g/L 53 4-lsopropyltoluene NO 1.0 ~g/L
19 Carbon tetrachloride NO 1.0 ~g/L 54 1.2-Dichlorobenzene NO 1.0 ~g/L
20 Benzene ND 0.50 ~g/L 55 n-Butylbenzene ND 1.0 ~g/L
21 Dibromomethane NO 1.0 ~g/L 56 1,2-Dibromo-3-chloropropane (DBCP) NO 5.0 ~g/L
22 1,2-Dichloropropane ND 1,0 ~g/L 57 1,2A-Trichlorobenzene NO 2.0 ~g/L
23 Trichloroethene ND 1.0 ¡ig/L 58 Naphthalene ND 2.0 ~g/L
24 Bromodichloromethane NO 1.0 ¡ig/L 59 Hexachlorobutadiene ND 2.0 ~g/L
25 cis-1,3-0ichloropropene NO 1.0 ~g/L 60 1,2,3-Trichlorobenzene ND 2.0 ~g/L
26 trans-1,3-Dichloropropene ND 1.0 ~g/L 61 Surr: 1,2-0ichloroethane-d4 95 %REC
27 1,1,2-Trichloroethane NO 1.0 ~g/L 62 Surr: Toluene-d8 97 %REC
28 Toluene ND 0.50 ~g/L 63 Surr: 4-Bromofluorobenzene 100 %REC
29 1,3-Dichloropropane ND 1.0 ¡ig/L
30 Dibromochloromethane ND 1.0 ~g/L
31 1,2-0ibromoethane (EOB) ND 2.0 ¡ig/L
32 T etrachloroethene NO 1.0 ~g/L
33 1 ,1 ,1 ,2- Tetrachloroethane NO 1.0 ~g/L
34 Chlorobenzene ND 1.0 ~g/L
35 Ethylbenzene ND 0.50 ~g/L

*No Benzene was observed above an estimated reporting limit of 0.25 Ilg/L.

ND = Not Detected~~ ;17"sA~ D~~
Roger L. Scholl, Ph.D., Laboratory Director' . Randy Gardner, Labratory Manager' . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA. (916) 366-90891 Las Vegas. NY. (702) 281-48481 info(falpha-analytical.com

cP/
2/3/06

Report Date
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: TOI02-l523

Alpha Analytical Number: BMI06012350-02A
Client J.D. Number: l523-QCFB

Attn:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(614) 424-3667

Sampled: 01/19/06
Received: 01/21/06

Analyzed: 01/25/06

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 D ichlorod if i uorometha ne ND 1.0 J.g/L 36 m,p-Xylene ND 0.50 J.g/L
2 Chloromethane ND 2.0 J.9/L 37 Bromoform ND 1.0 J.g/L
3 Vinyl chioride ND 1.0 J.g/L 38 Styrene ND 1.0 J.g/L
4 Chloroethane ND 1.0 J.g/L 39 o-Xylene ND 0.50 ¡.g/L
5 Bromomethane ND 2.0 J.g/L 40 1,1,2,2-Tetrachloroethane ND 1.0 J.g/L
6 T richlorofi uorometha ne ND 1.0 J.g/L 41 1,2,3-Trichloropropane ND 2.0 ¡.g/L
7 1 ,1-Dichloroethene ND 1.0 ¡.g/L 42 Isopropylbenzene ND 1.0 ¡.g/L
8 Dichloromethane ND 2.0 J.g/L 43 Bromobenzene ND 1.0 J.g/L
9 trans-1,2-Dichloroethene ND 1.0 J.9/L 44 n-Propylbenzene ND 1.0 J.9/L
10 Methyl tert-butyl ether (MTBE) ND 0.50 J.9/L 45 4-Chlorotoluene ND 1.0 ¡.g/L
11 1,1-Dichloroethane ND 1.0 J.g/L 46 2-Chlorotoluene ND 1.0 ¡.g/L
12 cis-1,2-Dichloroethene ND 1.0 J.g/L 47 1,3,5-Trimethylbenzene ND 1.0 ¡.g/L
13 Bromochloromethane ND 1.0 J.9/L 48 tert-Butylbenzene ND 1.0 ¡.g/L
14 Chloroform ND 1.0 J.9/L 49 1,2,4-Trimethylbenzene ND 1.0 J.g/L
15 2,2-Dichloropropane ND 1.0 J.g/L 50 sec-Butylbenzene ND 1.0 ¡.g/L
16 1,2-Dichloroethane ND 1.0 J.g/L 51 1,3-Dichlorobenzene ND 1.0 ¡.g/L
17 1,1,1- Trichloroethane ND 1.0 J.9/L 52 1 A-Dichlorobenzene ND 1.0 ¡.g/L
18 1,1-Dichloropropene ND 1.0 J.g/L 53 4-lsopropyltoluene ND 1.0 J.g/L
19 Carbon tetrachloride ND 1.0 J.g/L 54 1,2-Dichlorobenzene ND 1.0 ¡.g/L
20 Benzene ND 0.50 J.g/L 55 n-Butylbenzene ND 1.0 ¡.g/L
21 Dibromomethane ND 1.0 J.g/L 56 1 ,2-Dibromo-3-chloropropane (DBCP) ND 5.0 J.g/L
22 1,2-Dichloropropane ND 1.0 J.g/L 57 1,2A-Trichlorobenzene ND 2.0 ¡.g/L
23 Trichloroethene ND 1.0 J.g/L 58 Naphthalene ND 2.0 ¡.g/L
24 Bromodichloromethane ND 1.0 J.g/L 59 Hexachlorobutadiene ND 2.0 J.g/L
25 cis-1,3-Dichloropropene ND 1.0 ¡.g/L 60 1,2,3-Trichlorobenzene ND 2.0 J.g/L
26 trans-1,3-Dichloropropene ND 1.0 J.g/L 61 Surr: 1,2-Dichloroethane-d4 97 %REC
27 1,1,2-Trichloroethane ND 1.0 J.g/L 62 Surr: Toluene-d8 97 %REC
28 Toluene ND 0.50 J.g/L 63 Surr: 4-Bromofluorobenzene 98 %REC
29 1,3-Dichloropropane ND 1.0 J.g/L
30 Dibromochloromethane ND 1.0 J.g/L
31 1 ,2-Dibromoethane (EDB) ND 2.0 J.g/L
32 T etrachloroethene ND 1.0 J.g/L
33 1,1,1,2-Tetrachloroethane ND 1.0 J.g/L
34 Chlorobenzene ND 1.0 ¡.g/L
35 Ethylbenzene ND 0.50 J.g/L

*No Benzene was observed above an estimated reporting limit of 0.25 ¡.g/L.

ND = Not Detected~~ ;17"sA~ ¿)~~ ~
Report Date

Roger L. Scholl, Ph.D., Labol'atoiy Director' . Randy Gardner, Laboratory Manager. . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA. (916) 366-90S9 / Las Vegas, NY' (702) 281-4S48 / info(¡alpha-aiialyticaLcoff
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

VOC Sample Preservation Report
Work Order: BMI06012350 Project: T0102-1523

Alpha's Sample il Client's Sample il Matrix pH

06012350-01A I 523-QCTB Aqueous
06012350-02A 1 523-QCFB Aqueous 2

06012350-04A I 523-MWO I Aqueous 2

06012350-05A 1523-MWOI Dup Aqueous 2

06012350-06A i 523-MW02 Aqueous 2

06012350-07A 1523-MW03 Aqueous 2

06012350-08A I 523-MW04 Aqueous 2

06012350-09A 1523-MW05 Aqueous 2

06012350-IOA I 523-MW06 Aqueous 2

06012350-IIA 1523-MW07 Aqueous 2

2/3/06

Report Date
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102-1523

ANALYTICAL REPORT

Att:
Phone:
Fax:

Chris Zimerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI06012350-04A
Client J.D. Number: 1523-MWOl

Sampled: 01/19/06
Received: 01/21/06

Analyzed: 01/27/06

ND = Not Detected

Sernvolatile Organics by GC/MS
EP A Method SW8270C

Reporting
Compound Concentration Limit

1 Naphthalene NO 10 ¡.g/L

2 Acenaphthylene NO 10 ¡.g/L

3 Acenaphthene NO 10 ¡.g/L

4 Fluorene NO 10 ¡.g/L

5 Phenanthrene NO 10 ¡.g/L

6 Anthracene NO 10 ¡.g/L

7 Fluoranthene NO 10 ¡.g/L

8 Pyrene NO 10 ¡.g/L

9 Benzo(a)anthracene NO 10 ¡.g/L

10 Chrysene NO 10 ¡.g/L

11 Benzo(b )fluoranthene NO 10 ¡.g/L

12 Benzo(k)f1 uoranthene NO 10 ¡.g/L

13 Benzo(a)pyrene NO 10 ¡.g/L

14 Indeno(1,2,3-cd)pyrene NO 10 ¡.g/L

15 Oibenz( a, h )anthracene NO 10 ¡.g/L

16 Benzo(g, h, i )perylene NO 10 ¡.g/L

17 Surr: Nitrobenzene-d5 94 %REC
18 Surr: 2-Fluorobiphenyl 73 %REC
19 Surr: 4-Terphenyl-d14 99 %REC

~~ ;17"sA~ D~~
Roger L. Scholl, Ph.D., Laboratory Director' . Randy Gardner, Laboratory Manager' . Walter Hinchman, Quality Assurance Offcer

Sacramento. CA. (916) 366.9089/ Las Vegas, NY. (702) 281-4848/ info(¡alpha-analyticaLcom ~
Report Date
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King A venue

Columbus, OR 43201
Job#: T0102-l523

ANALYTICAL REPORT

Att:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI06012350-05A
ClientLD. Number: l523-MWOl Dup

Sampled: 01/19/06
Received: 01/21/06

Analyzed: 01/27/06

ND = Not Detected

Semivolatile Organics by GC/MS
EP A Method SW8270C

Reporting
Compound Concentration Limit

1 Naphthalene NO 10 ¡.g/L

2 Acenaphthylene NO 10 ¡.g/L

3 Acenaphthene NO 10 ¡.g/L

4 Fluorene NO 10 ¡.g/L

5 Phenanthrene NO 10 ¡.g/L

6 Anthracene NO 10 ¡.g/L

7 Fluoranthene NO 10 ¡.g/L

8 Pyrene NO 10 ¡.g/L

9 Benzo(a)anthracene NO 10 ¡.g/L

10 Chrysene NO 10 ¡.g/L

11 BenzoCb )fluoranthene NO 10 ¡.g/L

12 Benzo(k)f1uoranthene NO 10 ¡.g/L

13 Benzo(a)pyrene NO 10 ¡.g/L

14 Indeno(1,2,3-cd)pyrene NO 10 ¡.g/L

15 OibenzCa, h )anthracene NO 10 ¡.g/L

16 BenzoCg,h,i)perylene NO 10 ¡.g/L

17 Surr: Nitrobenzene-d5 91 %REC
18 Surr: 2-Fluorobiphenyl 68 %REC
19 Surr: 4- T erphenyl-d 14 106 %REC

~~ ;17"sA~ D~~
Roger L. Scholl, Ph.D., Laboratoiy Director. . Randy Gardner, Laboratory Manager. . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA. (916) 366-9089/ Las Vegas, NY. (702) 2S1-4848/ infoc¡alpha-analyticaLcom

~
2/3/06

Report Date
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: TOI02-l523

Att:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI06012350-06A
Client J.D. Number: 1523-MW02

Sampled: 01/19/06
Received: 01/21/06

Analyzed: 01/27/06

Sernvolatile Organics by GC/MS
EP A Method SW8270C

Reporting
Compound Concentration Limit

1 Naphthalene NO 20 Ilg/L
2 Acenaphthylene NO 20 Ilg/L
3 Acenaphthene NO 20 Ilg/L
4 Fluorene NO 20 Ilg/L
5 Phenanthrene NO 20 Ilg/L
6 Anthracene NO 20 Ilg/L
7 Fluoranthene NO 20 Ilg/L
8 Pyrene NO 20 Ilg/L
9 Benzo(a)anthracene NO 20 Ilg/L
10 Chrysene NO 20 Ilg/L
11 Benzo(b )fluoranthene NO 20 Ilg/L
12 BenzoCk)f1uoranthene NO 20 Ilg/L
13 BenzoCa)pyrene NO 20 Ilg/L
14 IndenoC1,2,3-cd)pyrene NO 20 Ilg/L
15 OibenzCa, h )anth racene NO 20 Ilg/L
16 BenzoCg ,h,i)perylene NO 201l9/L
17 Surr: Nitrobenzene-d5 104 %REC
18 Surr: 2-Fluorobiphenyl 114 %REC
19 Surr: 4-Terphenyl-d14 101 %REC

Reporting Limits were increased due to sample matrix interferences.

*2-Fluorobiphenly sUITogate recoveiy was 114%, with 54-1 I 3% criteria. The other surrogates met criteria.

ND = Not Detected~~ ;17"sA~ D~~ dRoger L. Scholl, Ph.D., Laboratory Director. . Randy Gardner, LaboratOlY Manager. . Walter Hincluan, Quality Assurance Offcer

Sacramento. CA' (916) 366-9089/ Las Vegas. NV. (702) 281-4848/ info(Íalpha-analytical.com 2/3/06

Report Date
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102-1523

Aitn:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI06012350-07A
Client J.D. Number: l523-MW03

Sampled: 01/19/06
Received: 01/21/06

Analyzed: 01/27/06

Semivolatile Organics by GC/MS
EP A Method SW8270C

Reporting
Compound Concentration Limit

1 Naphthalene NO 20 ¡Jg/L

2 Acenaphthylene NO 20 ¡Jg/L

3 Acenaphthene NO 20 ¡Jg/L

4 Fluorene NO 20 ¡Jg/L

5 Phenanthrene NO 20 ¡Jg/L

6 Anthracene NO 20 ¡Jg/L

7 Fluoranthene NO 20 ¡Jg/L

8 Pyrene NO 20 ¡Jg/L

9 Benzo(a)anthracene NO 20 ¡Jg/L

10 Chrysene NO 20 ¡Jg/L

11 BenzoCb )fluoranthene NO 20 ¡Jg/L

12 BenzoCk)f1uoranthene NO 20 ¡Jg/L

13 Benzo(a)pyrene NO 20 ¡Jg/L

14 IndenoC1.2,3-cd)pyrene NO 20 ¡Jg/L

15 OibenzC a, h )anthracene NO 20 ¡Jg/L

16 BenzoCg, h,i)perylene NO 20 ¡Jg/L

17 Surr: Nitrobenzene-d5 109 %REC
18 Surr: 2-Fluorobiphenyl 117 %REC
19 Surr: 4-Terphenyl-d14 103 %REC

Reporting Limits were increased due to sample matrix interferences.

*2-Fluorobiphenly sUITogate recovery was 117%, with 54-113% criteria. The other surrogates met criteria.

ND = Not Detected~~ ;17"sA~ D~~ ~
2/3/06

Report Date

Roger L. Scholl, Ph.D., Laooratoiy Director. . Randy Gardner, Laboratory Manager' . Walter Hinchmn, Quality Assurance Offcer

Sacramento, CA. (916) 366-9089/ Las Vegas, NY. (702) 281-4848/ infol!alpha-analytica1.com
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King A venue

Columbus, OR 43201
Job#: TOI02-1523

ANALYTICAL REPORT

Att:
Phone:
Fax:

Chris Zimmermn
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI06012350-08A
Client J.D. Number: l523-MW04

Sampled: 01/19/06
Received: 01/21/06

Analyzed: 01/27/06

ND = Not Detected

Semivolatile Organics by GC/MS
EP A Method SW8270C

Reporting
Compound Concentration Limit

1 Naphthalene NO 10 ¡.g/L

2 Acenaphthylene NO 10 ¡.g/L

3 Acenaphthene NO 10 ¡.g/L

4 Fluorene NO 10 ¡.g/L

5 Phenanthrene NO 10 ¡.g/L

6 Anthracene NO 10 ¡.g/L

7 Fluoranthene NO 10 ¡.g/L

8 Pyrene NO 10 ¡.g/L

9 BenzoCa)anthracene NO 10 ¡.g/L

10 Chrysene NO 10 ¡.g/L

11 Benzo(b )fluoranthene NO 10 ¡.g/L

12 BenzoCk)f1uoranthene NO 10 ¡.g/L

13 BenzoCa)pyrene NO 10 ¡.g/L

14 Indeno(1,2,3-cd)pyrene NO 10 ¡.g/L

15 OibenzCa, h )anthracene NO 10 ¡.g/L

16 Benzo(g, h,i)perylene NO 10 ¡.g/L

17 Surr: Nitrobenzene-d5 105 %REC
18 Surr: 2-Fluorobiphenyl 113 %REC
19 Surr: 4-Terphenyl-d14 104 %REC

~~ ;17"sA~ D~~
Roger L. SchoB, Ph.D., Laboratory Director. . Randy Gardner, Laboratory Manager. . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA . (916) 366-90891 Las Vegas, NV . (702) 281-484S 1 info((alpha-analytical com K
Report Date
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: T0102-1523

ANALYTICAL REPORT

Att:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI06012350-09A
Client J.D. Number: 1523-MW05

Sampled: 01/19/06
Received: 01/21/06

Analyzed: 01/27/06

ND = Not Detected

Semivolatile Organics by GC/MS
EP A Method SW8270C

Reporting

Compound Concentration Limit

1 Naphthalene NO 10 ¡.g/L

2 Acenaphthylene NO 10 ¡.g/L

3 Acenaphthene NO 10 ¡.g/L

4 Fluorene NO 10 ¡.g/L

5 Phenanthrene NO 10 ¡.g/L

6 Anthracene NO 10 ¡.g/L

7 Fluoranthene NO 10 ¡.g/L

8 Pyrene NO 10 ¡.g/L

9 BenzoCa)anthracene NO 10 ¡.g/L

10 Chrysene NO 10 ¡.g/L

11 BenzoCb )fluoranthene NO 10 ¡.g/L

12 Benzo(k)f1uoranthene NO 10 ¡.g/L

13 Benzo(a)pyrene NO 10 ¡.g/L

14 IndenoC1,2,3-cd)pyrene NO 10 ¡.g/L

15 OibenzCa, h )anthracene NO 10 ¡.g/L

16 BenzoCg,h,i)perylene NO 10 ¡.g/L

17 Surr: Nitrobenzene-d5 102 %REC
18 Surr: 2-Fluorobiphenyl 109 %REC
19 Surr: 4-Terphenyl-d14 106 %REC

~~ ;17"sA~ D~~
Roger L. Scholl, Ph.D., Laboratory Director. . Rady Gardner, Laboratory Manager' . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA . (916) 366-9089/ Las Vegas, NY. (702) 281-484S / info¡¡alpha-analytical.com
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: TOl02-1523

ANALYTICAL REPORT

Att:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI060l2350-llA
Client J.D. Number: 1523-MW07

Sampled: 01/19/06
Received: 01/21/06

Analyzed: 01/27/06

ND = Not Detected

Sernvolatile Organics by GC/MS
EP A Method SW8270C

Reporting

Compound Concentration Limit

1 Naphthalene NO 1 0 ~g/L

2 Acenaphthylene NO 1 0 ~g/L

3 Acenaphthene NO 1 0 ~g/L

4 Fluorene NO 1 0 ~g/L

5 Phenanthrene NO 1 0 ~g/L

6 Anthracene NO 1 0 ~g/L

7 Fluoranthene NO 1 0 ~g/L

8 Pyrene NO 1 0 ~g/L

9 BenzoCa)anthracene NO 1 0 ~g/L

10 Chrysene NO 1 0 ~g/L

11 Benzo(b )fluoranthene NO 1 0 ~g/L

12 BenzoCk)f1uoranthene NO 1 0 ~g/L

13 BenzoCa)pyrene NO 1 0 ~g/L

14 IndenoC1,2,3-cd)pyrene NO 1 0 ~g/L

15 Oibenz(a, h )anthracene NO 1 0 ~g/L

16 BenzoCg, h ,i)perylene NO 1 0 ~g/L

17 Surr: Nitrobenzene-d5 101 %REC

18 Surr: 2-Fluorobiphenyl 106 %REC

19 Surr: 4-Terphenyl-d14 105 %REC

~~ £7"sA~ D~~
Roger L. Scholl, Ph.D., LaboratOlY Director. . Randy Gardner, Laboratory Manager' . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA . (916) 366-9089/ Las Vegas, NY . (702) 281-4848/ info(ialpha-analyticaLcom

~
2/3/06

Report Date
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201

Chrs Zimmerman
(614) 424-3779

Fax: (614) 424-3667

Date Received: 01/20106

Attn:
Phone:

Job#: T0102-1523

Anions by IC

EP A Method 300.0 / 9056

Parameter Concentration Reportg Date / Time

Limt Sampled

Client il : Nitrte (N02) - N ND D* 2.5 mglL 01/19/06 12:10

1523-MWOl Nitrate (N03) - N 50 * 2.5 mglL 01/19/0612:10
Lab il : Sulfate (S04) 31 0.50 mglL 01/19/0612:10
BMI06012003-01A

Client il : Nitrte (N02) - N ND 0.25 mglL 01/19/06 13 :55
1523-MW02 Nitrate (N03) - N 9.3 0.25 mglL 01/19/06 13:55

Lab il : Sulfate (S04) 55 0.50 mglL 01/19/0613:55
BMI06012003-02A

Client il : Nitrite (N02) - N ND 0.25 mglL 01/19/0609:35
1523-MW03 Nitrate (N03) - N 7.1 0.25 mglL 01119/0609:35
Lab il : Sulfate (S04) 3 i 0.50 mglL 01/19/0609:35
BMI06012003-03A

Client il : Nitrite (N02) - N ND 0.25 mglL 01/19/0609:45
1523-MW04 Nitrate (N03) - N 150 ** 6.3 mglL 01/19/06 09:45

Lab il : Sulfate (S04) 73 0.50 mglL 01/19/0609:45
BMI06012003-04A

Client In : Nitrte (N02) - N ND 0.25 mglL 0l/19/0611:00
1523-MW05 Nitrate (N03) - N 21 ** 1. mglL 01/19/0611:00
Lab il : Sulfate (S04) 51 0.50 mglL 01/19/06 1i:00
BMI06012003-05A

Client il : Nitrte (N02) - N ND 0.25 mglL 01/19/0612:04
1523-MW07 Nitrate (N03) - N 0.47 0.25 mglL 01/19/06 12:04

Lab il : Sulfate (S04) 280 2.5 mglL 01119/06 12:04

BMI06012003-0M

Client il : Nitrte (N02) - N ND D* 2.5 mglL 01/19/06 12:10

1523-MWOlDup Nitrate (N03) - N 45 * 2.5 mglL 01/19/06 12:10

Lab il : Sulfate (S04) 35 0.50 mglL 01119/0612:10
BMI06012003-07 A

Date / Time

Analyzed

01124/0618:48

01/24/0618:48

01/20/0619:17

01/20/0619:36
01/20/06 19:36

01/20/0619:36

01/20/06 19:54

01/20/06 19:54

01/20/0619:54

01/20/0620:13

01/24/06 19:44

01/20/0620:13

01/20/0620:31

01/24/0620:02

01/20/06 20 :31

01/20/0620:50

01/20/06 20:50

01/23/06 22:36

01/24/06 20:2 i

01/24/0620:21

01/20/06 21 :08

T0102-l523 Page 1 of2



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 01/20106

Job#: T0102: 1523

Iron by Spectrophotometer

SM3500-Fe D

Parameter

Client il : 1523-MWOl

Lab In : BMI06012003-01A Iron, FeITous (+2)

Client il : 1523-MW02

Lab il : BMI06012003-02A Iron, FeITous (+2)

Client il : 1523-MW03

Lab il : BMI06012003-03A Iron, FeITous (+2)

Client il : 1523-MW04

Lab il : BMI06012003-04A Iron, FeITous (+2)

Client il : 1523-MW05

Lab il : BMI06012003-05A Iron, FeITous (+2)

Client il : 1523-MW07

Lab il : BMI06012003-06A Iron, Ferous (+2)

Client il : 1523-MWOlDup

Lab il : BMI06012003-07A Iron, F eITOUS (+2)

Concentration

ND

Reporting Date Date

Limit Sampled Analyzed

0.050 rnglL 01/19/06 01/20/06

0.050 rngI 01/19/06 01/20/06

0.050 mglL 01/19/06 01/20/06

0.050 mglL 01/19/06 01/20/06

0.050 mglL 01/19/06 01/20/06

0.050 mgI 01/19/06 01/20/06

0.050 mglL 01/19/06 01/20/06

ND

ND

ND

ND

ND

ND

~~ ;17"~~ D~~ c¡
ND = Not Detected

Roger L. Scholl Ph.D., Laboratory Director. . Randy Gardner, Laboratory Maager. . Walter Hinchman, Qualty Assuance Offcer

Sacramento, CA. (916) 366-9089/ La Vegas, NY . (702) 281-4848/ infolQaIpha-anaIyticaI.com

2/2/06

Report Date

T0102: 1523
'"
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201

Chris Zimmerman
(614) 424-3779

Fax: (614) 424-3667

Date Received: 01/21/06

Attn:
Phone:

Job#: T0102-1523

Dissolved Gases

Modified Method RSK -175 GC/FID

Parameter

Client ID : 1523-MWOl

Lab ID : BMI06012350-04A Methane

Client ID : 1523-MWOl Dup
Lab ID : BMI06012350-05A Methane

Client ID : 1523-MW02

Lab ID : BMI06012350-06A Methane

Client lD : 1523-MW03

Lab ID : BMI06012350-07A Methane

Client lD : 1523-MW04
Lab ID : BMI06012350-08A Methane

Client lD : 1523-MW05
Lab lD : BMI06012350-09A Methane

Client ID : l523-MW06
Lab ID : BMI06012350-IOA Methane

Client ID : 1523-MW07

Lab ID : BMI06012350-IIA Methane

Concentration

0.027

Reporting Date Date

Limit Sampled Analyzed

0.010 mg/L o ILL 9/06 o II26/06

0.010 mg/L 01119/06 o II26/06

0.010 mg/L 01/19/06 o II26/06

0.010 mg/L o ILL 9/06 o II26/06

0.010 mg/L 01119/06 01/26/06

0.010 mg/L o ILL 9/06 o II26/06

0.010 mg/L 01/19/06 o II26/06

0.010 mg/L o III 9/06 o II26/06

0.010

0.025

0.059

ND

ND

ND

ND

ND = Not Detected~~ ;17"sA~ D~~
Roger L. Scholl, Ph.D., LabcTatoiy Director. . Randy Gardner, Laboratory Manager. . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA. (916) 366-9089/ Las Vegas, NY. (702) 281-4848 / infol1,lplia-analyticaLcom ~
2/3/06

Report Date

Toi 02-1523 Page 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 01120106

Job#: T0102-1523

Dissolved Metals by ICPMS

EP A Method SW6020

Parameter Concentration Reporting Date Date

Limt Sampled Analyzed

Client ID : 1523-MWOl

Lab il : BMI06012003-0lA Manganese (Mn), Dissolved 0.014 0.0050 mglL 01/19/06 02/15/06

Client In : 1523-MW02

Lab il : BMI06012003-02A Manganese (Mn), Dissolved 0.0082 0.0050 mglL 01/19/06 02/15/06

Client il : 1523-MW03

Lab il : BMI06012003-03A Manganese (Mn), Dissolved 0.18 0.010 mglL 01/19/06 02/15/06

Client il : 1523-MW04

Lab il : BMI06012003-04A Manganese (Mn), Dissolved ND 0.0050 mglL 01/19/06 02/15/06

Client ID : 1523-MW05

Lab ID : BMI06012003-05A Manganese (Mn), Dissolved 0.020 0.0050 mglL 01/19/06 02/15/06

Client il : 1523-MW07

Lab In : BMI06012003-06A Manganese (Mn), Dissolved 0.036 0.0050 mg/L 01/19/06 02/15/06

Client il : 1523-MWOlDup

Lab il : BMI060 12003-07 A Manganese (Mn), Dissolved 0.011 0.0050 mglL 01/19/06 02/15/06

ND = Not Detected~~ ;17"sA~ D~~
Roger L. Scholl Ph.D., Laboratory Dii'ector. . Rady Gardner, Laboratory Maager. . Walter Hichman Qualty Assurance Offce

Sacramento, CA. (916) 366-90891 Las Vegas, NY. (702) 281-48481 info(§alpha-analical.com 4,
2/16/06

Report Date

T0102-1523 Page 1 of1



Alpha Analytical, Inc.
255 Glendale Ave.. Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201

Chris Zimmerman
(614) 424-3779

Fax: (614) 424-3667

Date Received: 01/20106

Attn:
Phone:

Job#: T0102-1523

Metals by ICPMS

EP A Method SW 6020

Parameter

Client ID : 1523-MWOl

Lab ID : BM1060 12003-0 1 A Lead (Pb)

ClientID : l523-MW02
Lab ID : BM1060 12003-02A Lead (Pb)

Client 10: 1523-MW03

Lab ID : BM1060 12003-03A Lead (Pb)

Client ID : 1523-MW04

Lab ID : BM1060 12003-04A Lead (Pb)

Client ID: 1523-MW05

Lab ID : BM1060 12003-05A Lead (Pb)

Client ID: 1523-MW07

Lab ID : BM1060 12003-06A Lead (Pb)

Client ID : 1523-MWOlDup

Lab ID : BMI060 12003-07 A Lead (Pb)

Concentration

ND

Reporting Date Date

Limit Sampled Analyzed

0.0050I1g/L 01119/06 02115/06

0.0050I1g/L 01119/06 02115/06

0.0050I1g/L 01119/06 02115/06

0.0050I1g/L 01119/06 02115/06

0.0050 ing/L 01119/06 02115/06

0.0050I1g/L 01/19/06 02/15/06

0.0050 ing/L 01/19/06 02115/06

NO

NO

ND

ND

ND

ND

NO = Not Detected~~ ;17"sA~ D~d~
Roger L. Scholl, Ph.D., Laboratoiy Director' . Randy Gardner, Laboratoiy Manager' . Walter Hinchman, Quality Assurance Offcer

Sacramento, CA . (9 i 6) 366-9089/ Las Vegas, NY . (702) 28 i -4848 / iiifo(ialpha~amllyticai-coni ~
2/16/06

Report Date

T0102-1523 Page 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201

Chrs Zimmerman
(614) 424-3779

Fax: (614) 424-3667

Date Received: 01120106

Attn:
Phone:

Job#: T0102-1523

~~ ;17"sA~ D~~
Roger L. Scholl Ph.D., Laboratory Director' . Randy Gardner, Laboratory Maer' . Walter Hincluan, Qualty Assuance Offcer

Sacramento, CA . (916) 366-9089/ La Vegas, NY. (702) 281-4848/ infoØ)alpha-analyica.com

TOl02-1523

viI
2/2/06

Report Date

Page 1 of 1



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

**Nitrate was analyzed on a presered sample. The accuracy of Nitrte may be biased high due to the possible oxidation of Nitrte to

Nitrate.

*Nitrite and Nitrate are analyzed on a preserved sample. The accuracy of Nitrte may be biased low and the Nitrate biased high due to the
possible oxidation of Nitrite to Nitrate.

D = Reporting Limits were increased due to high concentrations of non-target analytes.

ND = Not Detected~~ ;17"~~ D~~
Roger L. Scholl, Ph.D., Laboratory Director' . Randy Gardner, Laboratory Manager' . Walter Hichman, Qualty Assuance Offcer

Sacamento, CA' (916) 366-9089/ La Vegas, NY. (702) 281-4848/ inforialpha-analical.com

T0102-1523

0/1
2/2/06

Report Date

Page 2 of2



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201

Chrs Zimmerman
(614) 424-3779

Fax: (614) 424-3667

Date Received: 01/20106

Attn:
Phone:

Job#: T0102-1523

Total Dissolved Solids (TDS)

EPAMethod 160.1 / SM 2540 C

Parameter Concentration Reporting Date Date

Limit Sampled Analyzed

Client il : 1523-MWOl

Lab In : BMI06012003-01A Solids, Total Dissolved (TDS) 12,000 50 mglL 01/19/06 01/30/06

Client il : 1523-MW02

Lab il : BMI06012003-02A Solids, Total Dissolved (TDS) 1,800 10 mglL 01/19/06 01/27/06

Client il : 1523-MW03

Lab il : BMI06012003-03A Solids, Total Dissolved (TDS) 3,400 25 mglL 01/19/06 01/27/06

Client il : 1523-MW04

Lab il : BMI06012003-04A Solids, Total Dissolved (TDS) 2,400 10 mglL 01/19/06 01/27/06

Client il : 1523-MW05

Lab il : BMI06012003-05A Solids, Total Dissolved (TDS) 4,100 25 mglL 01/19/06 01/27/06

Client il : 1523-MW07

Lab il : BMI06012003-06A Solids, Total Dissolved (TDS) 1,600 10 mglL 01/19/06 01/26/06

Client il : 1523-MWOlDup

Lab il : BMI060 12003 -07 A Solids, Total Dissolved (TDS) 12,000 50 mglL 01/19/06 01/27/06

~~ ;17"sA~ D~~
i¡1fRoger L. Scholl Ph.D., Laboratory Director' . Randy Gardner, Laboratory Manager' . Walter Hinchm, Qualty Assurance Offcer

Sacramento. CA' (916) 366-90891 Lss Vegas, NY. (702) 281-48481 info(ialpha-ana1ical.com

2/2/06

Report Date

TOl02-l523 Page 1 of 1



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201

Chris Zimmerman
(614) 424-3779

Fax: (614) 424-3667

Date Received: 01/21/06

Attn:
Phone:

Job#: T0102-1523

Total Organic Carbon as NonPurgeable Organic Carbon

EPA Method SW9060/415.1/SM-531OC

Parameter

Client il : 1523-MWOl

Lab il : BMI06012350-04A Total Organic Carbon

Client il : 1523-MWOl Dup

Lab il : BMI06012350-05A Total Organic Carbon

Client il : 1523-MW02

Lab il : BMI06012350-06A Total Organic Carbon

Client il : 1523-MW03

Lab il : BMI060 12350-07 A Total Organic Carbon

Client il : 1523-MW04

Lab 1D : BMI06012350-08A Total Organic Carbon

Client 1D : 1523-MW05

Lab 1D : BMI06012350-09A Total Organic Carbon

Client 1D : 1523-MW07

Lab 1D : BMI06012350-IIA Total Organic Carbon

Concentration

2.9

Reporting Date Date

Limit Sampled Analyzed

1.0 mg/L 01/19/06 01/24/06

1.0 mg/L 01/19/06 01/25/06

1.0 mg/L 01/19/06 01/25/06

4.0 mg/L 01/19/06 01/25/06

1.0 mg/L 01/19/06 01/25/06

1.0 mg/L 01/19/06 01/25/06

1.0 mg/L 01/19/06 01/25/06

2.6

6.0

7.8

5.0

2.2

9.6

~~ ;17"sA~ D~~
Roger L. Scholl, Ph.D., Laboratory Director. . Randy Gardner, Laboratory Manager. . Walter Hinchm, Quality Assurance Offcer

Sacramento, CA' (916) 366-90891 Las Vegas, NY' (702) 281-484S 1 info(ialpha-analytical.com ~
2/3/06

Report Date

TOl02-l523 Page 1 of 1
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Alpha Analytical, Inc.
255 Glendale Ave. · Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
ll-Nov-05 OC SUmmary Report Work Order:

05102720

Method Blank
File ID:

Sample ID: MBLK-13417

Analyte

TPH-E (Diesel)
TPH-E (Oil)
Surr: Nonane

Units: mg/L
Result

ND
ND

126

Type: MBLK Test Code: EPA Method SW8015
Batch ID: 13417 Analysis Date: 10/28/200514:31

Run ID: FID_4_051028A Prep Date: 10/28/2005
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.05
0.5

100 126 47 141

Laboratory Control Spike
File ID:

Sample ID: LCS-13417

Analyte

TPH-E (Diesel)
Surr: Nonane

Units: mg/L
Result

2.2
111

Type: LCS

PQL

0.5

Test Code: EPA Method SW8015
Batch ID: 13417 Analysis Date: 10/28/200515:05

Run ID: FID_ 4_051028A Prep Date: 10/28/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

2.5 88 64 129
100 111 47 141

Sample Matrix Spike
File ID:

Sample ID: 051 02720-Q1 AMS
Analyte

TPH-E (Diesel)
Surr: Nonane

Units: mg/L
Result

2.39
115

Type: MS

PQL

0.5

Test Code: EPA Method SW8015
Batch ID: 13417 Analysis Date: 10/28/200516:14

Run ID:FID_4_051028A Prep Date: 10/28/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

2.5 0.0513 93 56 147
100 115 47 141

Sample Matrix Spike Duplicate
File ID:

Sample ID: 051 02720-01 AMSD
Analyte

TPH-E (Diesel)
Surr: Nonane

Units: mg/L
Result

2.37
114

Type: MSD

PQL

0.5

Test Code: EPA Method SW8015
Batch ID: 13417 Analysis Date: 10/28/200516:49

Run ID: FID_ 4_051028A Prep Date: 10/28/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

2.5 0.0513 93 56 147 2.387 0.7(25)
100 114 47 141

Comments:
Calculations are based off of raw (non-rounded) data. However, for reporting puroses, all QC data is rounded to thee signficant figues. Therefore, hand calculated

values may differ slightly.



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1-800-283-1183

Date:
II-Noy-05 OC SUmmary Report Work Order:

05102720

Method Blank
File ID: C:\HPCHEM\MS07\DATA\0511 03\0511 0331.D

Sample ID: MBLK MS07W1103A Units: i.g/LAnalyte Result
Dichlorodifluoromethane NDChloromethane NDVinyl chloride NDChloroethane NDBromomethane ND
Trichlorofluoromethane ND
1,1-Dichloroethene ND
Dichloromethane ND
trans-1,2-Dichloroethene ND
Methyl tert-buty ether (MTBE) ND
1,1-Dichloroethane ND
cis-1,2-Dichloroethene ND
Bromochloromethane NDChloroform ND
2,2-Dichloropropane ND
1,2-Dichloroethane ND
1,1,1-Trichloroethane ND
1,1-Dichloropropene ND
Carbon tetrachloride NDBenzene NDDibromomethane ND
1,2-Dichloropropane ND
Trichloroethene ND
Bromodichloromethane ND
cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
1,1,2-Trichloroethane NDToluene ND
1,3-Dichloropropane ND
Dibromochloromethane ND
1 ,2-Dibromoethane (EDB) ND
Tetrachloroethene ND
1,1,1,2-Tetrachloroethane NDChlorobenzene NDEthylbenzene NDm,p-Xylene NDBromoform NDStyrene NDo-Xylene ND
1,1,2,2-Tetrachloroethane ND
1,2,3-Trichloropropane ND
Isopropylbenzene NDBromobenzene ND
n-Propylbenzene ND
4-Chlorotoluene ND
2-Chlorotoluene ND
1,3,5-Trimethylbenzene ND
tert-Butylbenzene ND
1,2,4-Trimethylbenzene ND
sec-Butylbenzene ND
1,3-Dichlorobenzene ND
1,4-Dichlorobenzene ND
4-lsopropyltoluene ND
1,2-Dichlorobenzene NDn-Butvbenzene ND
1,2-Dibromo-3-chloropropane (DBCP) ND
1,2,4-Trichlorobenzene NDNaphthalene ND
Hexachlorobutadiene ND
1,2,3-Trichlorobenzene ND
Surr: 1,2-Dichloroethane-d4 11Surr: Toluene-dB 9.45
Surr: 4-Bromofluorobenzene 10.3

Type: MBLK Test Code: EPA Method SW8260B
Batch ID: MS07W1103A Analysis Date: 11/03/200518:50

Run ID: MSD_07_051103A Prep Date: 11/03/2005
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

1

2
1

1

2
1

1

2
1

0.5
1

1

1

1

1

1

1

1

1

0.5
1

1

1

1

1

1

1

0.5
1

1

2
1

1

1

0.5
0.5

1

1

0.5
1

2
1

1

1

1

1

1

1

1

1

1

1

1

1

1

5
2
2
2
2

10
10
10

110
95
103

76
84
79

127
113
119



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
II-Noy-05

Work Order:
05102720OC SUmmary Report

Laboratory Control Spike
File ID: C:\HPCHEM\MS07\DATA\051103\05110327.D

Sample ID: LCS MS07W1103A Units: i.g/LAnalyte Result
Dichlorodifluoromethane 8.12Chloromethane 8.78Vinyl chloride 9.6BChloroethane 13.5Bromomethane 9.33
Trichlorofluoromethane 12.1
1,1-Dichloroethene 11.5Dichloromethane 9.83
trans-1,2-Dichloroethene 10.5
1,1-Dichloroethane 10.2
cis-1,2-Dichloroethene 9.51Bromochloromethane 9.43Chloroform 10.2
2,2-Dichloropropane 12.1
1,2-Dichloroethane 11.1
1,1,1-Trichloroethane 10.7
1,1-Dichloropropene 10.4
Carbon tetrachloride 10.9Benzene 9.72Dibromomethane 9.67
1,2-Dichloropropane 10.9
Trichloroethene 9.88Bromodichloromethane 10.3
cis-1,3-Dichloropropene 10.1
trans-1,3-Dichloropropene 10.6
1,1,2-Trichloroethane 9.96Toluene 9.46
1,3-Dichloropropane 9.61Dibromochloromethane 10.2
1 ,2-Dibromoethane (EDB) 19.9
Tetrachloroethene 9.67
1,1,1,2-Tetrachloroethane 10.4Chlorobenzene 9.66Ethylbenzene 9.62m,p-Xylene 9.9Bromoform 11.5Styrene 10.4o-Xylene 10.9
1,1,2,2-Tetrachloroethane 9.93
1,2,3-Trichloropropane 20.9
Isopropylbenzene 10.1Bromobenzene 9.53n-Propylbenzene 9.44
4-Chlorotoluene 9.B5
2-Chlorotoluene 10.61,3,5- Trimethylbenzene 10.6
tert-Butylbenzene 9.94
1,2,4-Trimethylbenzene 10.1
sec-Butylbenzene 9.79
1,3-Dichlorobenzene 9.93
1,4-Dichlorobenzene 10.1
4-lsopropyltoluene 10.3
1,2-Dichlorobenzene 9.81n-Butylbenzene 10.4
1 ,2-Dibromo-3-chloropropane (DBCP) 49.8
1,2,4-Trichlorobenzene 8.75Naphthalene 8.19Hexachlorobutadiene 20.5
1,2,3-Trichlorobenzene 9.35
Surr: 1,2-Dichloroethane-d4 12.2Surr: Toluene-dB 9.4B
Surr: 4-Bromofluorobenzene 9.6

Type: LCS

PQL

1

2
1

1

2
1

1

2
1

1

1

1

1

1

1

1

1

1

0.5
1

1

1

1

1

1

1

0.5
1

1

2
1

1

1

0.5
0.5

1

1

0.5
1

2
1

1

1

1

1

1

1

1

1

1

1

1

1

1

3
2
2
2
2

Test Code: EPA Method SW8260B

Batch ID: MS07W1103A Analysis Date: 11/03/200517:22
Run ID:MSD_07_051103A Prep Date: 11/03/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

10 81 32 12910 8B 44 12110 97 80 12010 135 52 14210 93 5 151
10 121 70 14110 115 80 12010 98 73 117
10 105 74 12910 102 7B 12510 95 79 12610 94 76 12610 102 BO 12010 121 71 15610 111 72 13510 107 74 13210 104 B3 12910 109 68 13710 97 81 12210 97 75 127
10 109 80 12010 99 74 12510 103 75 13010 101 78 12810 106 74 134
10 99.6 75 12910 95 80 12010 96 73 12910 102 71 13020 99 75 13210 97 73 13110 104 78 12510 97 79 12410 96 80 12010 99 80 12910 115 66 138
10 104 79 13010 109 80 12910 99 63 14220 105 73 13210 101 78 13310 95 76 12710 94 78 13010 99 BO 12910 106 79 12910 106 77 13410 99 BO 129
10 101 77 13310 9B 79 12910 99 80 125
10 101 79 12510 103 77 13310 98 79 119
10 104 72 138
50 99.6 61 13810 88 55 13910 82 35 15020 102 65 13510 94 39 14710 122 76 12710 95 84 11310 96 79 119



A Alpha Analytical, Inc.
255 Glendale Ave. · Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
ll-Noy-05

Work Order:
05102720OC SUmmary Report

Sample Matrix Spike
File ID: C:\HPCHEM\MS07\DATA\051103\05110337.D

Sample ID: 05102720-05AMS Units: i.g/LAnalyte Result
Dichlorodifluoromethane 42.6Chloromethane 43.8Vinyl chloride 46.5Chloroethane 64.9Bromomethane 52.3
Trichlorofluoromethane 59.8
1,1-Dichloroethene 50.8Dichloromethane 44.1
trans-1,2-Dichloroethene 47.5
1,1-Dichloroethane 47.8
cis-1,2-Dichloroethene 48.4Bromochloromethane 46.2Chloroform 49.3
2,2-Dichloropropane 49
1,2-Dichloroethane 54.9
1,1,1-Trichloroethane 51.8
1,1-Dichloropropene 48.3
Carbon tetrachloride 52.3Benzene 45.8Dibromomethane 48.2
1,2-Dichloropropane 52.3
Trichloroethene 45.4Bromodichloromethane 51.5
cis-1,3-Dichloropropene 44.7
trans-1,3-Dichloropropene 48.3
1,1,2-Trichloroethane 47Toluene 46.6
1,3-Dichloropropane 49.3Dibromochloromethane 51.9
1 ,2-Dibromoethane (EDB) 99.9
Tetrachloroethene 43.8
1,1,1,2-Tetrachloroethane 52.1Chlorobenzene 47.7Ethylbenzene 46.8m,p-Xylene 47.5Bromoform 57.6Styrene 49.7o-Xylene 49.5
1,1,2,2-Tetrachloroethane 52.1
1,2,3-Trichloropropane 102
Isopropylbenzene 4B.5Bromobenzene 47.5n-Propylbenzene 45.5
4-Chlorotoluene 46.9
2-Chlorotoluene 47.71,3,5- Trimethylbenzene 48.2
tert-Butylbenzene 49
1,2,4-Trimethylbenzene 48.6sec-Butybenzene 46.4
1,3-Dichlorobenzene 47.8
1,4-Dichlorobenzene 48.3
4-lsopropyltoluene 48.8
1,2-Dichlorobenzene 47.9n-Butylbenzene 48.3
1 ,2-Dibromo-3-chloropropane (DBCP) 255
1,2,4-Trichlorobenzene 41.5Naphthalene 36.9Hexachlorobutadiene 97.3
1,2,3-Trichlorobenzene 44.2
Surr: 1,2-Dichloroethane-d4 58.6Surr: Toluene-d8 47.2
Surr: 4-Bromofluorobenzene 48

Type: MS

PQL

2.5
5

2.5
2.5
10

2.5
2.5
10

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
1.3
2.5
2.5
2.5
2.5
2.5
2.5
2.5
1.3
2.5
2.5
10

2.5
2.5
2.5
1.3
1.3
2.5
2.5
1.3
2.5
10

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
15
10
10
10
10

Test Code: EPA Method SW8260B

Batch ID: MS07W1103A Analysis Date: 11/03/200521:02
Run ID: MSD_07 _051103A Prep Date: 11/03/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Gmit) Qual

50 0 85 17 130
50 0 88 31 127
50 0 93 52 131
50 0 130 40 146
50 0 105 4 152
50 0 120 57 143
50 0 102 65 127
50 0 88 68 119
50 0 95 67 131
50 0 96 71 128
50 0 97 73 129
50 0 92 71 130
50 0 99 71 124
50 0 98 52 157
50 0 110 68 139
50 0 104 67 134
50 0 97 75 130
50 0 105 62 137
50 0 92 74 125
50 0 96 73 130
50 0 105 72 130
50 0 91 66 126
50 0 103 70 133
50 0 89 61 130
50 0 97 67 134
50 0 94 72 132
50 0 93 76 120
50 0 99 73 129
50 0 104 70 130100 0 99.9 75 133
50 0 88 66 131
50 0 104 76 126
50 0 95 76 124
50 0 94 77 124
50 0 95 73 130
50 0 115 66 140
50 0 99 73 131
50 0 99 74 131
50 0 104 63 146
100 0 102 73 136
50 0 97 73 133
50 0 95 75 127
50 0 91 73 130
50 0 94 76 129
50 0 95 76 129
50 0 96 70 135
50 0 98 74 129
50 0 97 70 134
50 0 93 74 129
50 0 96 77 125
50 0 97 76 126
50 0 98 71 133
50 0 96 77 120
50 0 97 63 138
250 0 102 61 142
50 0 B3 54 143
50 0 74 35 159
100 0 97 60 136
50 0 BB 3B 15450 117 76 12750 94 84 11350 96 79 119



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 · Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1-800-283-1183

Date:
ll-Nov-05

Work Order:
05102720OC SUmmary Report

Sample Matrix Spike Duplicate
File ID: C:\HPCHEM\MS07\DATA\051103\05110338.D

Sample ID: 05102720-05AMSD Units: i.g/LAnalyte Result
Dichlorodifluoromethane 46.2Chloromethane 49.5Vinyl chloride 51.9Chloroethane 70.3Bromomethane 62.9
Trichlorofluoromethane 62.7
1,1-Dichloroethene 55.2Dichloromethane 47.3
trans-1,2-Dichloroethene 50.7
1,1-Dichloroethane 51.1
cis-1,2-Dichloroethene 51.1Bromochloromethane 50.8Chloroform 52.1
2,2-Dichloropropane 52
1,2-Dichloroethane 57.3
1,1,1-Trichloroethane 55.3
1,1-Dichloropropene 52.9
Carbon tetrachloride 55.9Benzene 50Dibromomethane 49.5
1,2-Dichloropropane 53.6Trichloroethene 49Bromodichloromethane 52.5
cis-1,3-Dichloropropene 46.5
trans-1,3-Dichloropropene 501,1,2- Trichloroethane 48.3Toluene 47.9
1,3-Dichloropropane 49.7Dibromochloromethane 52.5
1 ,2-Dibromoethane (EDB) 101
Tetrachloroethene 45.9
1 ,1 ,1 ,2- T etrach loroethane 53.1Chlorobenzene 49.2Ethylbenzene 49.2m,p-Xylene 49.1Bromoform 58.2Styrene 51.4o-Xylene 50.9
1,1,2,2-Tetrachloroethane 52.21,2,3- Trichloropropane 102
Isopropyl benzene 51.7Bromobenzene 50.2n-Propylbenzene 48.2
4-Chlorotoluene 49.6
2-Chlorotoluene 50.5
1,3,5-Trimethylbenzene 50.6
tert-Butylbenzene 50.9
1,2,4-Trimethylbenzene 51.4
sec-Butylbenzene 50.5
1,3-Dichlorobenzene 50.8
1,4-Dichlorobenzene 51.2
4-lsopropyltoluene 51.B
1,2-Dichlorobenzene 50.7n-Butybenzene 51.4
1 ,2-Dibromo-3-chloropropane (DBCP) 266
1,2,4-Trichlorobenzene 44.8Naphthalene 40.6
Hexachlorobutadiene 105
1,2,3-Trichlorobenzene 4B.2
Surr: 1,2-Dichloroethane-d4 60.5Surr: Toluene-d8 46.5
Surr: 4-Bromofluorobenzene 48.4

Type: MSD

PQL

2.5
5

2.5
2.5
10

2.5
2.5
10

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
1.3
2.5
2.5
2.5
2.5
2.5
2.5
2.5
1.3
2.5
2.5
10

2.5
2.5
2.5
1.3
1.3
2.5
2.5
1.3
2.5
10

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
15
10
10
10
10

Test Code: EPA Method SW8260B

Batch ID: MS07W1103A Analysis Date: 11/03/200521:24
Run ID: MSD_07 _051103A Prep Date: 11/03/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

50 0 92 17 130 42.61 B.0(16)
50 0 99 31 127 43.75 12.4(20)50 0 104 52 131 46.47 11 .1 (16)50 0 141 40 146 64.91 7.9(40)
50 0 126 4 152 52.26 18.4(32)50 0 125 57 143 59.79 4.7(22)50 0 110 65 127 50.78 8.4(17)50 0 95 68 119 44.07 7.2(15)50 0 101 67 131 47.54 6.5(30)50 0 102 71 128 47.77 6.7(14)50 0 102 73 129 48.43 5.3(23)50 0 102 71 130 46.21 9.4(15)50 0 104 71 124 49.31 5.5(13)50 0 104 52 157 48.96 6.0(14)50 0 115 6B 139 54.94 4.2(14)50 0 111 67 134 51.79 6.5(14)50 0 106 75 130 48.33 9.1(14)50 0 112 62 137 52.28 6.8(15)50 0 99.9 74 124 45.83 8.6(13)
50 0 99 73 130 4B.1B 2.7(15)50 0 107 72 130 52.27 2.5(13)50 0 98 66 126 45.35 7.7(13)50 0 105 70 133 51.45 2.0(14)50 0 93 61 130 44.67 4.0(15)50 0 100 67 134 48.26 3.6(16)50 0 97 72 132 47 2.6(16)50 0 96 76 119 46.59 2.8(13)50 0 99 73 129 49.26 0.9(15)50 0 105 70 130 51.93 1.1(15)100 0 101 75 133 99.92 1.3(15)50 0 92 66 131 43.81 4.6(14)50 0 106 76 126 52.09 1.9(13)50 0 98 76 120 47.72 3.0(12)50 0 9B 77 124 46.76 5.1(13)50 0 98 73 130 47.47 3.4(14)50 0 116 66 140 57.62 0.9(16)50 0 103 73 131 49.65 3.4(13)50 0 102 74 131 49.48 2.8(13)50 0 104 63 146 52.14 0.2(17)100 0 102 73 136 101.9 0.4(19)50 0 103 73 133 48.52 6.4(15)50 0 100 75 127 47.54 5.5(18)50 0 96 73 130 45.51 5.7(14)
50 0 99 76 129 46.B6 5.7(13)50 0 101 76 129 47.69 5.B(13)50 0 101 70 135 48.17 4.B(14)50 0 102 74 129 48.98 3.8(14)50 0 103 70 134 48.56 5.7(14)50 0 101 74 129 46.42 8.5(14)50 0 102 77 125 47.84 6.0(12)50 0 102 76 126 48.3 5.8(12)50 0 104 71 133 48.82 5.9(15)50 0 101 77 120 47.88 5.7(12)50 0 103 63 138 48.29 6.2(15)250 0 106 61 142 255.1 4.0(17)50 0 90 54 143 41.48 7.8(21)50 0 81 35 159 36.93 9.4(28)100 0 105 60 136 97.25 7.8(17)50 0 96 38 154 44.17 8.8(33)
50 121 76 12750 93 84 11350 97 79 119



Alpha Analytical, Inc.
255 Glendale Ave. · Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
II-Noy-05 OC SUmmary Report Work Order:

05102720
Comments:

Calculations are based off of raw (non-rounded) data. However, for reporting puroses, all QC data is rounded to three significant figures. Therefore, hand calculated
values may differ slightly.



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
II-Noy-05

Work Order:
05102720OC SUmmary Report

Method Blank
File ID: C:\HPCHEM\MS02\DATA\051104\05110404.D

Sample ID: MBLK 13437

Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )tluoranthene

Benzo(k)tluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(¡¡,h,i)perylene
Surr: Nitrobenzene-d5
Surr: 2-Fluorobiphenyl
Surr: 4-Terphenyl-d14

Units: i.g/L
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

9B.2
74.6
89.3

Laboratory Control Spike
File ID: C:\HPCHEM\MS02\DATA\051104\05110405.D

Sample ID: LCS 13437

Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)f1uoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a, h )anthracene
Benzo(Q,h,i)perylene
Surr: Nitrobenzene-d5
Surr: 2-Fluorobiphenyl
Surr: 4-Terphenyl-d14

Units: i.g/L
Result

88.2
97.7
99.5
101
113
116
121
111
113
114
109
122
111
113
120
118
104

76.4
104

Type: MBLK Test Code: EPA Method SW8270C
Batch ID: 13437 Analysis Date: 11/04/200515:11

Run ID: MSD_02_051102B Prep Date: 11/0212005
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Type: LCS

PQL

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

100
100
100

9B
75
89

62
54
60

124
113
116

Test Code: EPA Method SW8270C

Batch ID: 13437 Analysis Date: 11/04/200516:02

Run ID: MSD_02_051102B Prep Date: 11/0212005
SpkVal SpkReNal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

100 88 62 104100 98 71 120100 99.5 67 109100 101 67 114
100 113 69 117
100 116 70 117100 121 64 123
100 111 70 119
100 113 69 115
100 114 63 129
100 109 69 117
100 122 70 122
100 111 71 119
100 113 65 119
100 120 59 125
100 118 65 122
100 104 62 124100 76 54 113100 104 60 116



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX . 1-800-283-1183

Date:
ll-Noy-05

Work Order:
05102720OC SUmmar Report

Sample Matrix Spike
File ID: C:\HPCHEM\MS02\DATA\0511 04\05110415.D

Sample ID: 05102720-05AMS

Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)f1uoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(Q,h,i)perylene
Surr: Nitrobenzene-d5
Surr: 2-Fluorobiphenyl
Surr: 4-Terphenyl-d14

Units: i.g/L
Result

35
76.6

76
90.5
106
107
10B
104
108
104

98.2
111
104
109
115
114
103

74.9
95.9

Type: MS

PQL

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Test Code: EPA Method SW8270C

Batch ID: 13437 Analysis Date: 11/05/2005 00:24
Run ID: MSD_02_0511028 Prep Date: 11/02/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

100 0 35 30 116
100 0 77 57 120
100 0 76 55 113
100 0 90 57 116
100 0 106 66 119
100 0 107 61 120
100 0 10B 62 123
100 0 104 63 120
100 0 108 66 118
100 0 104 5B 130
100 0 98 64 121
100 0 111 65 122
100 0 104 61 122
100 0 109 57 123
100 0 115 56 127
100 0 114 56 125
100 103 62 124100 75 54 113100 96 60 116

Sample Matrix Spike Duplicate
File ID: C:\HPCHEM\MS02\DATA\051104\05110416.D

Sample ID: 05102720-05AMSD

Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)tluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(Q,h,i)perylene
Surr: Nitrobenzene-d5
Surr: 2-Fluorobiphenyl
Surr: 4-Terphenyl-d14

Units: i.g/L
Result

35.7
79.2
80.B
90.7
101
102
102

93.8
99.5
99.5

95
108

98.4
94.2
100
100
104

78.7
85.5

Type: MSD

PQL

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Test Code: EPA Method SW8270C

Batch ID: 13437 Analysis Date: 11/05/200501:14
Run ID: MSD_02_0511028 Prep Date: 11/02/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

100 0 36 30 116 34.98 2.1(35)100 0 79 57 120 76.55 3.3(18)100 0 81 55 113 76.01 6.2(16)100 0 91 57 116 90.46 0.2(15)100 0 101 66 119 106.1 4.5(16)100 0 102 61 120 106.5 3.9(18)100 0 102 62 123 108.5 6.2(23)100 0 94 63 120 104.1 10.4(23)100 0 99.5 66 11B 108.1 8.3(16)100 0 99.5 58 130 104.4 4.8(16)100 0 95 64 121 98.18 3.3(19)100 0 108 65 122 111 2.3(13)100 0 9B 61 122 103.7 5.2(18)100 0 94 57 123 108.6 14.1(22)100 0 100 56 127 115.3 14.2(23)100 0 100 56 125 113.7 12.3(25)
100 104 62 124100 79 54 113100 85 60 116

Comments:

Calculations are based off of raw (non-rounded) data. However, for reporting puroses, all QC data is rounded to thee significant figues. Therefore, hand calculated
values may differ slightly.



A Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1-800-283-1183

Date:
ll-Noy-05 OC SUmmary Report Work Order:

05102720

Method Blank
File ID: 110305.B\148_ICB.D\

Sample ID: MB-13443

Analyte

Lead (Pb)

Laboratory Control Spike
File ID: 110305.B\156_LCS.D\

Sample ID: LCS-13443

Analyte

Lead (Pb)

Sample Matrix Spike
File 10: 110305.B\159SMPL.D\

Sample ID: 05102503-04AMS

Analyte

Lead (Pb)

Sample Matrix Spike Duplicate
File ID: 110305.B\160SMPL.D\

Sample ID: 05102503-04AMSD

Analyte

Lead (Pb)

Units: mg/L
Result

ND

Type: MBLK Test Code: EPA Method SW6020
Batch ID: 13443 Analysis Date: 11/03/200523:25

Run ID: ICP/MS_0511 03E Prep Date: 11/03/2005
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.005

Type: LCS Test Code: EPA Method SW6020
Batch ID: 13443 Analysis Date: 11/04/200500:04

Run ID:ICP/MS_051103E Prep Date: 11/03/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.25 105 84 118

Units: mg/L
Result

0.262

PQL

0.005

Type: MS Test Code: EPA Method SW6020
Batch ID: 13443 Analysis Date: 11/04/200500:18

Run ID:ICP/MS_051103E Prep Date: 11/03/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.25 0.01023 104 75 126

Units: mg/L
Result

0.27

PQL

0.005

Type: MSD Test Code: EPA Method SW6020
Batch ID: 13443 Analysis Date: 11/04/200500:23

Run ID: ICP/MS_051103E Prep Date: 11/03/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.25 0.01023 102 75 126 0.2703 2.0(10)

Units: mg/L
Result

0.265

PQL

0.005

Comments:

Calculations are based off of raw (non-rounded) data. However, for reporting puroses, all QC data is rounded to three signficant figues. Therefore, hand calculated
values may differ slightly.



A Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 · Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

Date:
ll-Nov-05 OC SUmmary Report Work Order:

05102720

Method Blank
File ID: 11 0305.B\204_ICB.D\

Sample ID: MB-13427

Analyte

Mançianese (Mn), Dissolved

Units: mg/L
Result

ND

Type: MBLK Test Code: EPA Method 200.8
Batch ID: 13427 Analysis Date: 11/04/200503:59

Run ID: ICP/MS_051104A Prep Date: 10/31/2005
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.005

Laboratory Control Spike
File ID: 11 0305.B\205_LCS.D\

Sample ID: LCS-13427

Analyte

Mançianese (Mn), Dissolved

Type: LCS Test Code: EPA Method 200.8
Batch ID: 13427 Analysis Date: 11/04/200504:04

Run ID:ICP/MS_051104A Prep Date: 10/31/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.05 96 B4 11B

Units: mg/L
Result

0.0481

PQL

0.005

Sample Matrix Spike
File ID: 110305.B\215SMPL.D\

Sample ID: 05102720-05AMS

Analyte

Mançianese (Mn), Dissolved

Type: MS Test Code: EPA Method 200.8
Batch ID: 13427 Analysis Date: 11/04/200504:53

Run ID: ICP/MS_051104A Prep Date: 10/31/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

0.05 0 103 75 126

Units: mg/L
Result

0.0517

PQL

0.005

Sample Matrix Spike Duplicate
File ID: 110305.B\216SMPL.D\

Sample ID: 05102720-05AMSD

Analyte

Mançianese (Mn), Dissolved

Type: MSD Test Code: EPA Method 200.8
Batch ID: 13427 Analysis Date: 11/04/200504:57

Run ID:ICP/MS_051104A Prep Date: 10/31/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.05 0 103 75 126 0.3535 149.0(10) R5

Units: mg/
Result

0.0514

PQL

0.005

Comments:
Calculations are based off ofraw (non-rounded) data. However, for reporting puroses, all QC data is rounded to three significant figures. Therefore, hand calculated
values may differ slightly.

R5 = MS/MSD RPD exceed the laboratory control limit. Recovery met acceptance critera.



A Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1-800-283-1183

Date:
II-Noy-05 OC SUmmary Report Work Order:

05102720

Method Blank
File ID:

Sample ID: MBLK-13411

Analyte

Methane

Units: mg/L
Result

ND

Type: MBLK Test Code: Modified Method RSK-175 GC/FID
Batch ID: 13411 Analysis Date: 10/27/200516:29

Run ID: FID_6_051027A Prep Date: 10/27/2005
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.01

Laboratory Control Spike
File ID:

Sample ID: LCS-13411

Analyte

Methane

Type: LCS Test Code: Modified Method RSK-175 GC/FID

Batch ID: 13411 Analysis Date: 10/27/200516:48

Run ID: FID_6_051027A Prep Date: 10/27/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.532 105 70 130

Units: mg/L
Result

0.556

PQL

0.01

Sample Matrix Spike
File ID:

Sample ID: 05102503-04AMS

Analyte

Methane

Type: MS Test Code: Modified Method RSK-175 GC/FID

Batch ID: 13411 Analysis Date: 10/31/200515:14
Run ID: FID_6_051027A Prep Date: 10/27/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

2.66 5.031 87 70 130

Units: mg/L
Result

7.35

PQL

0.01

Sample Matrix Spike Duplicate
File ID:

Sample ID: 05102503-04AMSD

Analyte

Methane

Type: MSD Test Code: Modified Method RSK-175 GC/FID

Batch ID: 13411 Analysis Date: 10/31/200515:33

Run ID: FID_6_051027A Prep Date: 10/27/2005
SpkVal SpkReNal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

2.66 5.031 49 70 130 7.353 15.0(20) M2

Units: mg/L
Result

6.32

PQL

0.01

Comments:
Calculations are based off of raw (non-rounded) data. However, for reporting puroses, all QC data is rounded to three signficant figues. Therefore, hand calculated
values may differ slightly.

M2 = Matri spike recovery was low, the method control sample recover was acceptable.



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

Date:
II-Noy-05 OC SUmmary Report Work Order:

05102720

Method Blank
File ID:

Sample ID: MBLK-W051101TDS

Analyte

Solids, Total Dissolved (TDS)

Units: mg/L
Result

ND

Type: M BLK Test Code: EP A Method 160.1 / SM 2540 C
Batch ID: W051101TDS Analysis Date: 11/01/200500:00

Run ID: WETLAB_051101 D Prep Date: 11/01/2005
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

10

Laboratory Control Spike
File ID:

Sample ID: LCS-W051101TDS

Analyte

Solids, Total Dissolved (TDS)

Type: LCS Test Code: EPA Method 160.1/ SM 2540 C

Batch ID: W051101TDS Analysis Date: 11/01/200500:00
Run ID:WETLAB_051101D Prep Date: 11/01/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

200 92 84 116

Units: mg/L
Result

183

PQL

10

Comments:

Calculations are based off ofraw (non-rounded) data. However, for reporting puroses, all QC data is rounded to three significant figures. Therefore, hand calculated
values may differ slightly.



A Alpha Analytical, Inc.
255 Glendale Ave. · Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
ll-Noy-05 OC SUmmary Report Work Order:

05102720

Method Blank
File ID:2
Sample ID: MBLK-110305-TOC

Analyte

Total OrQanic Carbon

Units: mg/L
Result

ND

Type: MBLK Test Code: EPA Method SW9060/415.1/SM-5310C
Batch 10: TOC110405 Analysis Date: 11/04/200513:14

Run ID:TOC_051104A Prep Date: 11/04/2005
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

1

Laboratory Control Spike
File ID: 1

Sample ID: LCS-110305-TOC

Analyte

Total OrQanic Carbon

Type: LCS Test Code: EPA Method SW9060/415.1/SM-5310C

Batch ID: TOC110405 Analysis Date: 11/04/200512:51
Run ID:TOC_051104A Prep Date: 11/04/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

5 99.6 B1 132

Units: mg/
Result

4.98

PQL

1

Sample Matrix Spike
File ID:4
Sample ID: 05102720-05A-MS

Analyte

Total OrQanic Carbon

Type: MS Test Code: EPA Method SW9060/415.1/SM-5310C

Batch ID: TOC11 0405 Analysis Date: 11/04/2005 19:00
Run ID:TOC_051104A Prep Date: 11/04/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

5 8.538 108 56 137

Units: mg/L
Result

13.9

PQL

1

Sample Matrix Spike Duplicate
File ID:6

Sample ID: 05102720-05A-MSD

Analyte

Total OrQanic Carbon

Type: MSD Test Code: EPA Method SW9060/415.1/SM-5310C

Batch ID:TOC110405 Analysis Date: 11/04/200519:29
Run ID:TOC_051104A Prep Date: 11/04/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

5 B.53B 95 56 137 13.93 4.6(15)

Units: mg/L
Result

13.3

PQL

1

Comments:
Calculations are based off of raw (non-rounded) data. However, for reporting purposes, all QC data is rounded to three significant figues. Therefore, hand calculated
values may differ slightly.



A Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 · Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
II-Noy-05 OC SUmmary Report Work Order:

05102720

Method Blank
File ID:

Sample ID: MBLK-W051107FET

Analyte

Iron, Total

Units: mg/
Result

ND

Type: MBLK Test Code: SM3500-Fe D
Batch ID: W051107FET Analysis Date: 11/07/200500:00

Run ID:WETLAB_051107B Prep Date: 11/07/2005
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.3

Laboratory Control Spike
FilelD:

Sample ID: LCS-W051107FET

Analyte

Iron, Total

Type: LCS Test Code: SM3500-Fe D

Batch ID: W0511 07FET Analysis Date: 11/07/2005 00:00
Run ID:WETLAB_051107B Prep Date: 11/07/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

50 94 85 115
Units: mg/L

Result

47

PQL

3

Sample Matrix Spike
File ID:

Sample ID: 05102503-04AMS

Analyte

Iron, Total

Type: MS Test Code: SM3500-Fe D

Batch ID: W051107FET Analysis Date: 11/07/200500:00
Run ID:WETLAB_051107B Prep Date: 11/07/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

50 27.27 83 70 130

Units: mg/L
Result

68.7

PQL

3

Sample Matrix Spike Duplicate
File 10:

Sample ID: 05102503-04AMSD

Analyte

Iron, Total

Type: MSD Test Code: SM3500-Fe D

Batch ID:W051107FET Analysis Date: 11/07/200500:00
Run ID:WETLAB_051107B Prep Date: 11/07/2005

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

50 27.27 84 70 130 68.72 0.6(20)

Units: mg/L
Result

69.1

PQL

3

Comments:
Calculations are based off of raw (non-rounded) data. However, for reporting puroses, all QC data is rounded to three significant figues. Therefore, hand calculated
values may differ slightly.



A Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
ll-Noy-05 OC SUmmary Report Work Order:

05102720

Laboratory Control Spike
File ID:

Sample ID: LCS-W051109ALK

Analyte

Alkalinity, Total (As CaC03 at pH 4.5)

Type: LCS Test Code: EPA Method 310.1
Batch ID: W0511 09ALK Analysis Date: 11/09/2005 00:00

Run ID:WETLAB_051109B Prep Date: 11/09/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

5 101 90 11 0

Units: mg/L
Result

5.05

PQL

1

Comments:

Calculations are based off ofraw (non-rounded) data. However, for reporting puroses, all QC data is rounded to three significant fignres. Therefore, hand calculated
values may differ slightly.

The Alkalinity LCS data presented is a reflection of the LCS pH QC measurement.



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
ll-Noy-05 OC SUmmary Report Work Order:

05102720

Method Blank
File 10: 02705\A12647_002.DXD

Sample ID: MB-13409

Analyte

Nitrite (N02) - N
Nitrate (N03) - N

Units: mg/L
Result

ND
ND

Type: MBLK Test Code: EPA Method 300.0/9056
Batch ID: 13409A Analysis Date: 10/27/200514:41

Run ID: IC_1_051027C Prep Date: 10/27/2005
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.25
0.25

Laboratory Fortified Blank
File ID: 02705\A12648_003.DXD

Sample ID: LFB-13409

Analyte

Nitrite (N02) - N
Nitrate (N03) - N

Units : mg/L

Result

2.03
2.16

Type: LFB

PQL

0.25
0.25

Test Code: EPA Method 300.0/9056
Batch ID: 13409A Analysis Date: 10/27/200514:58

Run ID: IC_ C051 027C Prep Date: 10/27/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

2 102 90 1102 108 90 110
Sample Matrix Spike
File ID: 02705\A12653_008.DXD

Sample ID: 05102623-03ALFM

Analyte

Nitrite (N02) - N
Nitrate (N03) - N

Units: mg/L
Result

102
162

Sample Matrix Spike Duplicate
File ID: 02705\A12654_009.DXD

Sample ID: 05102623-03ALFMD

Analyte

Nitrite (N02) - N
Nitrate (N03) - N

Units: mg/L
Result

101
163

Type: LFM

PQL

1.3
1.3

Test Code: EPA Method 300.0/9056
Batch ID: 13409A Analysis Date: 10/27/200516:25

Run ID:IC_1_051027C Prep Date: 10/27/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

100 0 102 80 120
100 53.53 108 80 120

Type: LFMD Test Code: EPA Method 300.0/9056
Batch ID: 13409A Analysis Date: 10/27/200516:43

Run ID:IC_1_051027C Prep Date: 10/27/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

100 0 101 BO 120 101.6 0.8(2)100 53.53 110 80 120 162 0.7(2)
PQL

1.3
1.3

Comments:
Calculations are based off ofraw (non-rounded) data. However, for reporting puroses, all QC data is rounded to thee significant figures. Therefore, hand calculated
values may differ slightly.



A Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
ll-Nov-05 OC SUmmary Report Work Order:

05102720

Method Blank
File ID: 02705\A12647_002.DXD

Sample ID: MB-13409

Analyte

Sulfate (S04)

Laboratory Fortifed Blank
File ID: 02705\A12648_003.DXD

Sample ID: LFB-13409

Analyte

Sulfate (S04)

Sample Matrix Spike
File ID: 02705\A12653_008.DXD

Sample ID: 05102623-03ALFM

Analyte

Sulfate (S04)

Sample Matrix Spike Duplicate
File ID: 02705\A12654_009.DXD

Sample ID: 05102623-03ALFMD

Analyte

Sulfate (S04)

Units: mg/
Result

ND

Type: MBLK Test Code: EPA Method 300.0/9056
Batch ID: 13409B Analysis Date: 10/27/200514:41

Run ID:IC_C051027C Prep Date: 10/27/2005
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.5

Type: LFB Test Code: EPA Method 300.0/9056
Batch ID: 13409B Analysis Date: 10/27/200514:58

Run ID: IC_1_051027C Prep Date: 10/27/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

4 103 90 110

Units: mg/L
Result

4.11

PQL

0.5

Type: LFM Test Code: EPA Method 300.0/9056
Batch ID: 13409B Analysis Date: 10/27/200516:25

Run ID:IC_C051027C Prep Date: 10/27/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

200 69.91 102 BO 120

Units: mg/L
Result

275

PQL

5

Units: mg/L
Result

276

Type: LFMD Test Code: EPA Method 300.0/9056
Batch ID: 13409B Analysis Date: 10/27/200516:43

Run ID:IC_C051027C Prep Date: 10/27/2005
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

200 69.91 103 80 120 274.8 0.3(2)
PQL

5

Comments:
Calculations are based off of raw (non-rounded) data. However, for reporting puroses, all QC data is rounded to thee signficant figues. Therefore, hand calculated

values may differ slightly.
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

Date:
03-Feb-06

Work Order:
06012350QC SUmmary Report

Method Blank
File 10:

Sample 10: MBLK-13961

Analyte

TPH-E (Diesel)
TPH-E (Oil)
Surr: Nonane

Units: mg/L
Result

NO
NO

95.7

Type: MBLK Test Code: EPA Method SW8015
Batch 10: 13961 Analysis Date: 01/24/200616:59

Run 10: FID_2_060124A Prep Date: 01/24/2006
PQL SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

0.05
0.5

100 96 47 141

Laboratory Control Spike
File 10:

Sample 10: LCS-13961

Analyte

TPH-E (Diesel)
Surr: Nonane

Units: mg/L
Result

2.53
98.8

Type: LCS

PQL

0.5

Test Code: EPA Method SW8015

Batch 10: 13961 Analysis Date: 01/24/200617:31
Run 10: FID_2_060124A Prep Date: 01/24/2006

SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

2.5 101 64 129100 99 47 141
Sample Matrix Spike
File 10:

Sample 10: 06012350-11AMS

Analyte

TPH-E (Diesel)
Surr: Nonane

Units: mg/L
Result

2.61
121

Type: MS

PQL

0.5

Test Code: EPA Method SWB015

Batch 10: 13961 Analysis Date: 01/25/200600:52
Run 10: FID_2_060124A Prep Date: 01/24/2006

SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

2.5 0 105 56 147
100 121 47 141

Sample Matrix Spike Duplicate
File 10:

Sample 10: 06012350-11AMSD

Analyte

TPH-E (Diesel)
Surr: Nonane

Units: mg/L
Result

2.61
142

Type: MSD

PQL

0.5

Test Code: EPA Method SW8015
Batch 10: 13961 Analysis Date: 01/25/200601:23

Run 10: FID_2_060124A Prep Date: 01/24/2006
SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

2.5 0 105 56 147 2.615 0.0(25)
100 142 47 141 S55

Comments:

Calculations are based off of raw (non-rounded) data. However, for repOltIng purposes, all QC data is rounded to three significant figures. Therefore, hand calculated
values may differ slightly.

S55 = Surrogate recoveiy was above laboratory acceptance limits.



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
03-Feb-06

Work Oi'der:
06012350QC SUmmary Report

Method Blank
File ID: C:IHPCHEMIMS10IDATAI060125106012505.D

Sample ID: MBLK MS10W0125A Units: i.g/LAnalyte Result
Dichlorodifluoromethane NOChloromethane NOVinyl chloride NOChloroethane NOBromomethane NO
Trichlorofluoromethane NO
1,1-Dichloroethene NO
Dichloromethane NO
trans-1,2-Dichloroethene NO
Methyl tert-buty ether (MTBE) NO
1,1-Dichloroethane NO
cis-1,2-Dichloroethene NO
Bromochloromethane NOChloroform NO
2,2-Dichloropropane NO
1,2-Dichloroethane NO
1,1,1-Trichloroethane NO
1,1-Dichloropropene NO
Carbon tetrachloride NOBenzene NODibromomethane NO
1,2-Dichloropropane NO
Trichloroethene NO
Bromodichloromethane NO
cis-1,3-Dichloropropene NO
trans-1,3-Dichloropropene NO
1,1,2-Trichloroethane NOToluene NO
1,3-Dichloropropane NO
Dibromochloromethane NO
1,2-Dibromoethane (EDB) NO
Tetrachloroethene NO
1,1 ,1 ,2-Tetrachloroethane NOChlorobenzene NOEthylbenzene NOm,p-Xylene NOBromoform NOStyrene NOo-Xylene NO
1,1,2,2-Tetrachloroethane NO
1,2,3-Trichloropropaiie NO
Isopropyl benzene NOBromobenzene NO
n-Propylbenzene NO
4-Chlorotoluene NO
2-Chlorotoluene NO
1,3,5-Trimethylbenzene NO
tert-Butylbenzene NO
1,2A-Trimethylbenzene NO
sec-Butylbenzene NO
1,3-Dichlorobenzene NO
1 A-Dichlorobenzene NO
4-lsopropyltoluene NO
1,2-Dichlorobenzene NOn-Butylbenzene NO
1,2-Dibromo-3-chloropropane (DBCP) NO
1,2A-Trichlorobenzene NDNaphthalene NO
Hexachlorobutadiene NO
1,2,3-Trichlorobenzene NO
Surr: 1,2-Dichloroethane-d4 10.2Surr: Toluene-d8 9.65
Surr: 4-Bromofluorobenzene 9.67

Type: MBLK Test Code: EPA Method SW8260B
Batch 10: MS10W0125A Analysis Date: 01/25/200609:20

Run 10: MSD_10_060125A Prep Date: 01/25/2006
PQL SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

1

2
1

1

2
1

1

2
1

0.5
1

1

1

1

1

1

1

1

1

0.5
1

1

1

1

1

1

1

0.5
1

1

2
1

1

1

0.5
0.5

1

1

0.5
1

2
1

1

1

1

1

1

1

1

1

1

1

1

1

1

5
2
2
2
2

10
10
10

102
97
97

76
84
79

127
113
119



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
03-Feb-06

Work Order:
060 I 2350QC SUmmary Report

Laboratory Control Spike

File ID: C:\HPCHEM\MS10\DATA\060125\06012504.D

Sample ID: LCS MS10W0125A Units: i.g/LAnalyte Result
Dichlorodifluoromethane 8.37Chloromethane 10.8Vinyl chloride 10.3Chloroethane 11.2Bromomethane 9.39
Trichlorofluoromethane 91,1-Dichloroethene 9.8Dichloromethane 10.3
trans-1,2-Dichloroethene 10.5
1,1-Dichloroethane 10.3
cis-1,2-Dichloroethene 11.1Bromochloromethane 10.5Chloroform 9.42
2,2-Dichloropropane 10.3
1,2-Dichloroethane 9.71
1,1,1-Trichloroethane 8.8
1,1-Dichloropropene 10.7
Carbon tetrachloride 10.1~~eM 10.5Dibromomethane 10.61,2-Dichloropropane 9.6
Trichloroethene 9.66Bromodichloromethane 10.2
cis-1,3-Dichloropropene 11.3
trans-1,3-Dichloropropene 11.21,1,2- Trichloroethane 11.3Toluene 9.68
1,3-Dichloropropane 10.1Dibromochloromethane 9.12
1 ,2-Dibromoethane (EDB) 20.3
Tetrachloroethene 9.21
1,1,1,2-Tetrachloroethane 9.42Chlorobenzene 10.4Ethylbenzene 9.88m,p-Xylene 10Bromoform 9.98Styrene 9.98o-Xylene 9.81
1,1,2,2-Tetrachloroethane 11.11,2,3- Trichloropropane 21.2
Isopropyl benzene 10.2Bromobenzene 10.4n-Propylbenzene 10.7
4-Chlorotoluene 10.7
2-Chlorotoluene 10.61,3,5- Trimethylbenzene 10.8
tert-Butylbenzene 9.93
1,2,4-Trimethylbenzene 10.8
sec-Butylbenzene 10.3
1,3-Dichlorobenzene 10.31 A-Dichlorobenzene 10.4
4-lsopropyltoluene 10.5
1,2-Dichlorobenzene 10.3n-Butylbenzene 11.6
1 ,2-Dibromo-3-chloropropane (DBCP) 52.3
1,2,4-Trichlorobenzene 9.98Naphthalene 10.7Hexachlorobutadiene 17.1
1,2,3- Trichlorobenzene 9.65
Surr: 1,2-Dichloroethane-d4 10.5Surr: Toluene-d8 9.45
Surr: 4-Bromofluorobenzene 9.63

Type: LCS

PQL

1

2
1

1

2
1

1

2
1

1

1

1

1

1

1

1

1

1

0.5
1

1

1

1

1

1

1

0.5
1

1

2
1

1

1

0.5
0.5

1

1

0.5
1

2
1

1

1

1

1

1

1

1

1

1

1

1

1

1

3
2
2
2
2

Test Code: EPA Method SW8260B

Batch ID: MS10W0125A Analysis Date: 01/25/200608:58
Run ID: MSD_10_060125A Prep Date: 01/25/2006

SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

10 B4 32 12910 108 44 12110 103 80 12010 112 52 14210 94 5 15110 90 70 14110 98 80 12010 103 73 11710 105 74 129
10 103 7B 12510 111 79 126
10 105 76 12610 94 80 12010 103 71 15610 97 72 13510 88 74 132
10 107 83 12910 101 68 13710 105 81 12210 106 75 12710 96 80 12010 97 74 12510 102 75 13010 113 78 12B
10 112 74 134
10 113 75 12910 97 80 12010 101 73 12910 91 71 13020 101 75 13210 92 73 13110 94 78 12510 104 79 12410 99 80 120
10 100 80 129
10 99.8 66 138
10 99.8 79 13010 98 80 12910 111 63 14220 106 73 13210 102 78 133
10 104 76 12710 107 78 13010 107 80 129
10 106 79 12910 108 77 13410 99 80 12910 108 77 13310 103 79 12910 103 80 12510 104 79 12510 105 77 13310 103 79 11910 116 72 138
50 105 61 138
10 99.8 55 13910 107 35 15020 85 65 13510 97 39 147
10 105 76 12710 95 84 11310 96 79 119



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
03-Feb-06

Work Order:
06012350QC SUmmary Report

Sample Matrix Spike
File ID: C:\HPCHEM\MS1 0\DATA\060125\0601251 O.D

Sample 10: 06012350-04AMS Units: ¡.g/LAnalyte Result
Oichlorodifluoromethane 39.6Chloromethane 49.3Vinyl chloride 45.2Chloroethane 51.8Bromomethane 45.4
Trichlorofluoromethane 41.2
1,1-0ichloroethene 42.8Oichloromethane 47.6
trans-1,2-0ichloroethene 47
1,1-Dichloroethane 48.8
cis-1,2-0ichloroethene 51.1Bromochloromethane 49.3Chloroform 45.3
2,2-Dichloropropane 45.4
1,2-Dichloroethane 48.6
1,1,1-Trichloroethane 40.2
1,1-0ichloropropene 48.6
Carbon tetrachloride 40.5Benzene 49Oibromomethane 51.6
1,2-0ichloropropane 47.8Trichloroethene 44Bromodichloromethane 49.4
cis-1,3-Dichloropropene 51.5
trans-1,3-Dichloropropene 50.31,1,2- Trichloroethane 55Toluene 43.8
1,3-0ichloropropane 50.5Oibromochloromethane 45.5
1 ,2-0ibromoethane (EDB) 99.1
Tetrachloroethene 38.9
1,1,1,2- Tetrachloroethane 45.2Chlorobenzene 48.2Ethylbenzene 47.3m,p-Xylene 44.8Bromoform 48.7Styrene 45.4o-Xylene 44.8
1,1,2,2- Tetrachloroethane 54.6
1,2,3-Trichloropropane 105
Isopropylbenzene 47.6Bromobenzene 50.4n-Propylbenzene 49.5
4-Chlorotoluene 51.4
2-Chlorotoluene 50.5
1,3,5-Trimethylbenzene 50
tert-Butylbenzene 45.3
1,2,4- Trimethylbenzene 51.3
sec-Butylbenzene 46.8
1,3-Dichlorobenzene 49.1
1,4-0ichlorobenzene 49.8
4-lsopropyltoluene 46.7
1,2-Dichlorobenzene 51.1n-Butylbenzene 50.9
1 ,2-Dibromo-3-chloropropane (DBCP) 270
1,2,4-Trichlorobenzene 52.4Naphthalene 67.2Hexachlorobutadiene 73.6
1,2,3-Trichlorobenzene 50.9
Surr: 1,2-0ichloroethane-d4 52.8Surr: Toluene-dB 47.4
Surr: 4-Bromofluorobenzene 49.1

Type: MS

PQL

2.5
5

2.5
2.5
10

2.5
2.5
10

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
1.3
2.5
2.5
2.5
2.5
2.5
2.5
2.5
1.3
2.5
2.5
10

2.5
2.5
2.5
1.3
1.3
2.5
2.5
1.3
2.5
10

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
15
10
10
10
10

Test Code: EPA Method SW8260B

Batch ID: MS10W0125A Analysis Date: 01/25/200611:08
Run 10: MSD_10_060125A Prep Date: 01/25/2006

SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPO(Limit) Qual

50 0 79 17 130
50 0 99 31 127
50 0 90 52 131
50 0 104 40 14650 0 91 4 152
50 0 82 57 143
50 0 86 65 127
50 0 95 68 119
50 0 94 67 131
50 0 98 71 128
50 0 102 73 129
50 0 99 71 130
50 0 91 71 124
50 0 91 52 157
50 0 97 68 139
50 0 80 67 134
50 0 97 75 130
50 0 81 62 137
50 0 9B 74 125
50 0 103 73 130
50 0 96 72 130
50 0 88 66 126
50 0 99 70 133
50 0 103 61 130
50 0 101 67 134
50 0 11 0 72 132
50 0 88 76 120
50 0 101 73 129
50 0 91 70 130
100 0 99 75 133
50 0 7B 66 131
50 0 90 76 126
50 0 96 76 124
50 2.4 90 77 124
50 0 90 73 130
50 0 97 66 140
50 0 91 73 131
50 0 90 74 131
50 0 109 63 146
100 0 105 73 136
50 0 95 73 133
50 0 101 75 127
50 0 99 73 130
50 0 103 76 129
50 0 101 76 129
50 0 100 70 135
50 0 91 74 129
50 0 103 70 134
50 0 94 74 129
50 0 98 77 125
50 0 99.6 76 126
50 0 93 71 133
50 0 102 77 120
50 0 102 63 138
250 0 108 61 142
50 0 105 54 143
50 0 134 35 159
100 0 74 60 136
50 0 102 38 15450 106 76 12750 95 84 11350 98 79 119



Alpha Analytical, Inc.
255 Glendale Ave.. Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
03-Feb-06

Work Order:
06012350QC SUmmary Report

Sample Matrix Spike Duplicate
File ID: C:\HPCHEM\MS10\DATA\060125\06012511.D

Sample ID: 06012350-04AMSD Units: 1l9/LAnalyte Result
Dichlorodifluoromethane 43.2Chloromethane 54.3Vinyl chloride 49.5Chloroethane 55.4Bromomethane 49.6
Trichlorofluoromethane 43.3
1,1-Dichloroethene 46Dichloromethane 50.1
trans-1,2-Dichloroethene 49.4
1,1-Dichloroethane 50.9
cis-1,2-Dichloroethene 54.5Bromochloromethane 50.5Chloroform 47.3
2,2-Dichloropropane 47.3
1,2-Dichloroethane 49.8
1,1,1-Trichloroethane 42.9
1,1-Dichloropropene 51.8
Carbon tetrachloride 42.9Benzene 51.8Dibromomethane 53.1
1,2-Dichloropropane 50.2
Trichloroethene 47.1Bromodichloromethane 51.7
cis-1,3-Dichloropropene 54.2
trans-1,3-Dichloropropene 52.8
1,1,2-Trichloroethane 57.7Toluene 45.9
1,3-Dichloropropane 49.3Dibromochloromethane 45.4
1,2-Dibromoethane (EDB) 98.9
Tetrachloroethene 40.7
1,1,1,2-Tetrachloroethane 46.8Chlorobenzene 50.6Ethylbenzene 49.7m,p-Xylene 48Bromoform 49.3Styrene 48.6o-Xylene 48
1,1,2,2- Tetrachloroethane 56.2
1,2,3-Trichloropropane 109
Isopropyl benzene 49.9Bromobenzene 52.1n-Propylbenzene 51.8
4-Chlorotoluene 53.3
2-Chlorotoluene 53.2
1,3,5-Trimethylbenzene 53
tert-Butylbenzene 48
1,2,4-Trimethylbenzene 54
sec-Butylbenzene 49.8
1,3-Dichlorobenzene 51.5
1,4-Dichlorobenzene 52.4
4-lsopropyltoluene 49.9
1,2-Dichlorobenzene 52.4n-Butylbenzene 54.7
1 ,2-Dibromo-3-chloropropane (DBCP) 272
1,2,4-Trichlorobenzene 55.7Naphthalene 61.3
Hexachlorobutadiene 79
1,2,3-Trichlorobenzene 52.8
Surr: 1,2-Dichloroethane-d4 53Surr: Toluene-d8 46.1
Surr: 4-Bromofluorobenzene 48.8

Type: MSD

PQL

2.5
5

2.5
2.5
10

2.5
2.5
10

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
1.3
2.5
2.5
2.5
2.5
2.5
2.5
2.5
1.3
2.5
2.5
10

2.5
2.5
2.5
1.3
1.3
2.5
2.5
1.3
2.5
10

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
15
10
10
10
10

Test Code: EPA Method SW8260B

Batch ID: MS10W0125A Analysis Date: 01/25/200611:30
Run ID:MSD_10_060125A Prep Date: 01/25/2006

SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

50 0 86 17 130 39.62 8.6(16)50 0 109 31 127 49.25 9.7(20)50 0 99 52 131 45.17 9.1(16)50 0 111 40 146 51.75 6.8(40)
50 0 99 4 152 45.43 8.8(32)50 0 B7 57 143 41.2 5.1(22)50 0 92 65 127 42.77 7.4(17)50 0 100 68 119 47.6 5.2(15)50 0 99 67 131 46.95 5.0(30)50 0 102 71 128 48.75 4.3(14)50 0 109 73 129 51.05 6.5(23)50 0 101 71 130 49.33 2.4(15)50 0 95 71 124 45.25 4.4(13)50 0 95 52 157 45.36 4.1(14)50 0 99.6 68 139 48.55 2.6(14)50 0 86 67 134 40.18 6.6(14)50 0 104 75 130 48.6 6.4(14)50 0 86 62 137 40.46 5.9(15)50 0 104 74 125 49.01 5.6(13)50 0 106 73 130 51.55 2.9(15)50 0 100 72 130 47.76 5.0(13)50 0 94 66 126 44.02 6.7(13)50 0 103 70 133 49.42 4.5(14)50 0 108 61 130 51 .48 5.1 (15)50 0 106 67 134 50.28 4.9(16)50 0 115 72 132 54.97 4.8(16)50 0 92 76 120 43.81 4.6(13)50 0 99 73 129 50.51 2.5(15)50 0 91 70 130 45.47 0.2(15)100 0 99 75 133 99.09 0.2(15)50 0 81 66 131 38.85 4.8(14)50 0 94 76 126 45.15 3.6(13)50 0 101 76 124 48.16 5.0(12)50 2.4 95 77 124 47.28 5.1(13)50 0 96 73 130 44.84 6.9(14)50 0 99 66 140 48.73 1.2(16)50 0 97 73 131 45.44 6.6(13)50 0 96 74 131 44.77 7.0(13)50 0 112 63 146 54.6 2.9(17)100 0 109 73 136 105.2 3.5(19)50 0 99.8 73 133 47.63 4.7(15)50 0 104 75 127 50.41 3.3(18)50 0 104 73 130 49.51 4.5(14)50 0 107 76 129 51.4 3.7(13)50 0 106 76 129 50.54 5.2(13)50 0 106 70 135 50.03 5.7(14)50 0 96 74 129 45.29 5.8(14)50 0 108 70 134 51.32 5.1(14)50 0 99.6 74 129 46.81 6.2(14)50 0 103 77 125 49.1 4.8(12)50 0 105 76 126 49.82 5.0(12)50 0 99.8 71 133 46.66 6.7(15)50 0 105 77 120 51.05 2.6(12)50 0 109 63 138 50.88 7.2(15)250 0 109 61 142 269.7 0.8(17)50 0 111 54 143 52.35 6.2(21)50 0 123 35 159 67.16 9.1(28)100 0 79 60 136 73.56 7.1(17)50 0 106 38 154 50.93 3.6(33)50 106 76 12750 92 84 11350 98 79 119



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
03-Feb-06

Comments:

Calculations are based off of raw (non-rounded) data. However, for reporting purposes, all QC data is rounded to three significant figures. Therefore, hand calculated
values may differ slightly.

QC SUmmary Report Work Order:
060 I 2350



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
03-Feb-06

Work Order:
06012350QC SUmmary Report

Method Blank
File ID: 06012704.D

Sample 10: MBLK 13963

Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a, h )anthracene
Benzo(g,h.i)perylene
Surr: Nitrobenzene-d5
Surr: 2-Fluorobiphenyl
Surr: 4- T erphenyl-d 14

Laboratory Control Spike
File ID: 06012705.D

Sample 10: LCS 13963

Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )fluoranthene

Benzo(k)fluoranthene
Benzo(a )pyrene

Indeno(1,2,3-cd)pyrene
Dibenz(a,h )anthracene
Benzo(g,h,i)perylene
Surr: Nitrobenzene-d5
Surr: 2-Fluorobiphenyl
Surr: 4-Terphenyl-d14

Units: ¡.g/L

Result

ND
NO
ND
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

91.2
62.7
92.3

Units: ¡.g/L

Result

65.2
74.4

70
75
71

73.1
78

77.9
87

87.4
75.5
80.1
70.5
74.1
83.2
74.4
100

51.3
93.1

Type: MBLK Test Code: EPA Method SW8270C
Batch 10: 13963 Analysis Date: 01/27/200610:2B

Run 10: MSD_14_060124A Prep Date: 01/24/2006
PQL SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Type: LCS

PQL

10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10

100
100
100

91
63
92

62
54
60

124
113
116

Test Code: EPA Method SW8270C

Batch 10: 13963 Analysis Date: 01/27/200611:07
Run ID: MSD_14_060124A Prep Date: 01/24/2006

SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

100 65 62 104100 74 71 120100 70 67 109100 75 67 114100 71 69 117100 73 70 117100 78 64 123100 78 70 119100 87 69 115100 87 63 129100 76 69 117100 80 70 122100 70 71 119
100 74 65 119100 83 59 125100 74 65 122
100 100 62 124
1 00 51 54 113
100 93 60 116

L50

S54



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
03-Feb-06

Work Order:
06012350QC SUmmary Report

Sample Matrix Spike
File 10: 06012715.D

Sample ID: 06012350-04AMS

Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )f1uoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Oibenz(a,h)anthracene
Benzo(g,h,i)perylene
Surr: Nitrobenzene-d5
Surr: 2-Fluorobiphenyl
Surr: 4-Terphenyl-d14

Units: ¡.g/L

Result

63.1
55.5

71
76.8
73.6
74.9
84.6
81.9
90.1
93.2
75.4
82.6
72.6
771
B8.2
79.3
92.6
70.1
95.5

Sample Matrix Spike Duplicate
File ID: 06012716.D

Sample 10: 06012350-04AMSD

Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b )fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2.3-cd)pyrene
Oibenz(a,h)anthracene
Benzo( g, h, i)perylene
Surr: Nitrobenzene-d5
Surr: 2-Fluorobiphenyl
Surr: 4-Terphenyl-d14

Units: ¡.g/L

Result

70.3
52.5
74.4
77.3
71.3
72.4
82.2
80.3
91.3
92.3
79.3
81.8
73.2
77.9
88.9
80.3
9B.2
72.1
93.7

Type: MS

PQL

10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10

Type: MSD

PQL

10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10

Test Code: EPA Method SW8270C

Batch 10: 13963 Analysis Date: 01/27/200617:07
Run 10: MSD_14_060124A Prep Date: 01/24/2006

SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

100 0 63 30 116
100 0 56 57 120
100 0 71 55 113
100 0 77 57 116
100 0 74 66 119
100 0 75 61 120
100 0 85 62 123
100 0 82 63 120
100 0 90 66 118
100 0 93 58 130
100 0 75 64 121
100 0 83 65 122
100 0 73 61 122
100 0 77 57 123
100 0 88 56 127
100 0 79 56 125100 93 62 124100 70 54 113100 96 60 116

M2

Test Code: EPA Method SW8270C

Batch 10: 13963 Analysis Date: 01/27/2006 17:42
Run 10: MSD_14_060124A Prep Date: 01/24/2006

SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

100 0 70 30 116 63.13 10.8(35)
100 0 52 57 120 55.53 5.7(18) M2
100 0 74 55 113 71.04 4.6(16)100 0 77 57 116 76.83 0.6(15)100 071 66 119 73.63 3.3(16)100 0 72 61 120 74.92 3.4(18)100 0 82 62 123 84.61 2.9(23)100 0 80 63 120 81.91 2.0(23)100 0 91 66 118 90.09 1.3(16)100 0 92 58 130 93.18 1.0(16)100 0 79 64 121 75.42 5.1(19)100 0 82 65 122 82.61 0.9(13)100 0 73 61 122 726 0.9(18)100 0 78 57 123 7709 1.1(22)100 0 89 56 127 88.16 0.9(23)100 0 80 56 125 79.25 1.3(25)100 9B 62 124100 72 54 113100 94 60 116

Comments:

Calculations are based off of raw (non-rounded) data. However, for reporting purposes, all QC data is rounded to three significant figures. Therefore, hand calculated
values may differ slightly.

L50 = Analyte recovery was below acceptance limits for the LCS, but was acceptable in the MS/MSD.

M2 = Matrix spike recovery was low, the method control sample recovery was acceptable.

S54 = SUlTOgate recovery was below laboratory acceptance limits.



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
03-Feb-06 OC SUmmary Report Work Order:

060 i 2350

Method Blank
File 10: 2

Sample ID: MBLK-012406-TOC

Analyte

Total Organic Carbon

Units: mg/L
Result

ND

Type: MBLK Test Code: EPA Method 5W9060/415.1/5M-5310C
Batch 10: TOC012406 Analysis Date: 01/24/200617:12

Run 10: TOC_060124B Prep Date: 01/24/2006
PQL SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

1

Laboratory Control Spike
File 10: 1

Sample ID: LC5-012406-TOC

Analyte

Total Organic Carbon

Type: LC5 Test Code: EPA Method 5W9060/415.1/5M-5310C

Batch 10: TOC012406 Analysis Date: 01/24/200616:50
Run 10: TOC_060124B Prep Date: 01/24/2006

SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

5 104 74 125

Units: mg/L
Result

5.22

PQL

1

Sample Matrix Spike
File 10: 4

Sample 10: 06012350-04A-M5

Analyte

Total Organic Carbon

Type: M5 Test Code: EPA Method 5W9060/415.1/5M-5310C

Batch 10: TOC012406 Analysis Date: 01/24/200623:20
Run 10: TOC_060124B Prep Date: 01/24/2006

SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual5 2.884 50 56 137 M3
Units: mg/L

Result

5.41

PQL

1

Sample Matrix Spike Duplicate
File 10: 6

Sample 10: 06012350-04A-MSD

Analyte

Total Organic Carbon

Type: M5D Test Code: EPA Method 5W9060/415.1/5M-5310C

Units: mg/L
Result

5.58

PQL

1

Batch 10: TOC012406

Run 10: TOC_060124B
SpkVal SpkReNal %REC

5 2.884 54

Analysis Date: 01/24/200623:50
Prep Date: 01/24/2006

LowLimit HighLimit RPDReNal %RPD(Limit) Qual

56 137 5.408 3.1(15) M3

Comments:

Calculations are based off of raw (non-rounded) data. However, for reporting purposes, all QC data is rounded to three significant figures. Therefore, hand calculated
values may differ slightly.

M3 = The accuracy ofthe spike recovery value is reduced since the analyte concentration in the sample is dispropoitionate to the spike leveL. The method control
sample recoveiy was acceptable.



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

Date:
03-Feb-06 OC SUmmary Report Work Order:

06012350

Method Blank
File ID:

Sample ID: MBLK-13975

Analyte

Methane

Units: mg/L
Result

ND

Type: MBLK Test Code: Modified Method RSK-175 GC/FID
Batch ID: 13975 Analysis Date: 01/26/200617:58

Run ID: FID_6_060126A Prep Date: 01/26/2006
PQL SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

0.01

Laboratory Control Spike
File ID:

Sample ID: LCS-13975

Analyte

Methane

Type: LCS Test Code: Modified Method RSK-175 GC/FID

Units: mg/L
Result

0.575

PQL

0.01

Batch ID: 13975

Run ID: FID_6_060126A

SpkVal SpkReNal %REC

0.532 108

Analysis Date: 01/26/200618:17
Prep Date: 01/26/2006

LowLimit HlghLimit RPDReNal %RPD(Limit) Qual

70 130

Sample Matrix Spike
File ID:

Sample ID: 06012350-04AMS

Analyte

Methane

Type: MS Test Code: Modified Method RSK-175 GC/FID

Batch ID: 13975 Analysis Date: 01/26/200619:49

Run ID: FID_6_060126A Prep Date: 01/26/2006
SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

1.06 0.027 105 70 130

Units: mg/L
Result

1.14

PQL

0.01

Sample Matrix Spike Duplicate
File ID:

Sample ID: 06012350-04AMSD

Analyte

Methane

Type: MSD Test Code: Modified Method RSK-175 GC/FID

Batch ID: 13975 Analysis Date: 01/26/200620:07

Run ID: FID_6_060126A Prep Date: 01/26/2006
SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

1.06 0.027 114 70 130 1.136 8.2(20)

Units: mg/L
Result

1.23

PQL

0.01

Comments:

Calculations are based off of raw (non-rounded) data. However, for reporting purposes, all QC data is rounded to three significant figures. Therefore, hand calculated
values may differ slightly.



A Alpha Analytical, Inc.
255 Glendale Ave. · Suite 21 · Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
I8-Feb-06 OC SUmmary Report Work Order:

06012003

Method Blank
File ID: 17

Sample ID: MB-13950

Analyte

Nitrite (N02) - N
Nitrate (N03) - N

Laboratory Fortified Blank
File ID: 18

Sample ID: LFB-13950

Analyte

Nitrite (N02) - N
Nitrate (N03) - N

Sample Matrix Spike
File ID: 35

Sample ID: 06011852-04ALFM

Analyte

Nitrite (N02) - N
Nitrate (N03) - N

Sample Matrix Spike Duplicate
File ID: 36

Sample ID: 06011852-04ALFMD

Analyte

Nitrite (N02) - N
Nitrate (N03) - N

Units: mg/L
Result

ND
ND

Units: mg/L
Result

0.496
0.525

Units: mg/L
Result

245
263

Units: mg/L
Result

250
268

Type: MBLK Test Code: EPA Method 300.0/9056
Batch ID: 13950A Analysis Date: 01/20/200618:22

Run ID: IC_2_060120A Prep Date: 01/20/2006
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.25
0.25

Type: LFB

PQL

0.25
0.25

Test Code: EPA Method 300.0/9056
Batch ID: 13950A Analysis Date: 01/20/200618:40

Run ID: IC_2_060120A Prep Date: 01/20/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.5 99 90 110
0.5 105 90 110

Type: LFM

PQL

6.3
6.3

Test Code: EPA Method 300.0/9056
Batch ID: 13950A Analysis Date: 01/20/200623:55

Run ID: IC_2_060120A Prep Date: 01/20/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

250 0 98 80 120
250 0 105 80 120

Type: LFMD Test Code: EPA Method 300.0/9056
Batch ID: 13950A Analysis Date: 01121/200600:14

Run ID: /C_2_060120A Prep Date: 01/20/2006
SpkVal SpkReNal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

250 0 99.8 80 120 244.8 1.9(2)250 0 107 80 120 263.4 1.B(2)
PQL

6.3
6.3

Comments:
Calculations are based off ofraw (non-rounded) data. However, for reporting puroses, all QC data is rounded to three significant figues. Therefore, hand calculated
values may differ slightly.



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

Date:
01-Mar-06 QC SUmmary Report Work Order:

06012003

Method Blank
File 10: 17

Sample 10: MB-13964

Analyte

Nitrite (N02) - N
Nitrate (N03) - N

Units: mg/L
Result

NO
ND

Type: MBLK Test Code: EPA Method 300.019056
Batch 10: 13964A Analysis Date: 01/241200616:57

Run 10: IC_2_060124A Prep Date: 01/2412006
PQL SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

0.25
0.25

Laboratory Fortified Blank
File 10: 18

Sample 10: LFB-13964

Analyte

Nitrite (N02) - N
Nitrate (N03) - N

Units: mg/L
Result

0.488
0.521

Type: LFB Test Code: EPA Method 300.0 /9056

PQL

0.25
0.25

Batch 10: 13964A

Run 10: IC_2_060124A

SpkVal SpkReNal %REC

0.5 980.5 104

Analysis Date: 01/24/2006 17: 16

Prep Date: 01/2412006

LowLimit HighLimit RPDReNal %RPD(Limit) Qual

90 110
90 110

Sample Matrix Spike
File 10: 24

Sample 10: 06012003-01ALFM

Analyte

Nitrite (N02) - N
Nitrate (N03) - N

Units: mg1L

Result

116
157

Type: LFM Test Code: EPA Method 300.0/9056

PQL

2.5
2.5

Batch 10: 13964A

Run 10: IC_2_060124B

SpkVal SpkReNal %REC

1 00 0 116
100 49.52 107

Analysis Date: 01/24/200619:07
Prep Date: 01/24/2006

LowLimit HighLimit RPDReNal %RPD(Limit) Qual

80 120
80 120

Sample Matrix Spike Duplicate
File 10: 25

Sample ID: 06012003-01ALFMD

Analyte

Nitrite (N02) - N
Nitrate (N03) - N

Units: mg/L
Result

114
158

Type: LFMD Test Code: EPA Method 300.0/9056

PQL

2.5
2.5

Batch ID: 13964A

Run 10: IC_2_060124B

SpkVal SpkReNal %REC

100 0 114
100 49.52 109

Analysis Date: 01/24/200619:25
Prep Date: 01/24/2006

LowLimit HighLimit RPDReNal %RPD(Limit) Qual

80 120 115.6 1.5(2)80 120 156.7 0.9(2)
Comments:

Calculations are based off of raw (non-rounded) data. However, for repOliing purposes, all QC data is rounded to three significant figures. Therefore, hand calculated
values may differ slightly.



A Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

Date:
I8-Feb-06 OC SUmmary Report Work Order:

06012003

Method Blank
File ID: 17

Sample ID: MB-13950

Analyte

Sulfate (S04)

Laboratory Fortified Blank
File ID: 18

Sample ID: LFB-13950

Analyte

Sulfate (S04)

Sample Matrix Spike
File ID: 35

Sample ID: 06011852-04ALFM

Analyte

Sulfate (S04)

Sample Matrix Spike Duplicate
File ID: 36

Sample ID: 06011852-Q4ALFMD

Analyte

Sulfate (S04)

Units: mg/L
Result

ND

Type: MBLK Test Code: EPA Method 300.0/9056
Batch ID: 13950B Analysis Date: 01/20/200618:22

Run ID: IC_2_060120A Prep Date: 01/20/2006
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.5

Type: LFB Test Code: EPA Method 300.0/9056
Batch ID: 13950B Analysis Date: 01/20/200618:40

Run ID: IC_2_060120A Prep Date: 01/20/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

1 96 90 110
Units: mg/L

Result

0.963

PQL

0.5

Type: LFM Test Code: EPA Method 300.0/9056
Batch ID: 13950B Analysis Date: 01/20/200623:55

Run ID: IC_2_060120A Prep Date: 01/20/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

500 331.2 96 80 120

Units: mg/L
Result

810

PQL

13

Units: mg/L
Result

852

Type: LFMD Test Code: EPA Method 300.0/9056
Batch ID: 13950B Analysis Date: 01/21/200600:14

Run ID: IC_2_060120A Prep Date: 01/20/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

500 331.2 104 80 120 809.6 5.1 (2) R5
PQL

13

Comments:
Calculations are based off ofraw (non-rounded) data. However, for reporting purposes, all QC data is rounded to thee significant figues. Therefore, hand calculated
values may differ slightly.

R5 = MS/MSD RPD excee the laboratory control lit. Recover met acceptace critera.



A Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 · Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
I8-Feb-06 OC SUmmary Report Work Order:

06012003

Method Blank
FilelD:
Sample ID: MBLK-W060124TDS

Analyte

Solids, Total Dissolved (TDS)

Laboratory Control Spike
File ID:

Sample ID: LCS-W060124TDS

Analyte

Solids, Total Dissolved (TDS)

Units: mg/L
Result

ND

Type: MBLK Test Code: EPA Method 160.1/ SM 2540 C
Batch ID: W060124TDS Analysis Date: 01/24/200600:00

Run ID:WETLAB_060124D Prep Date: 01/24/2006
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

10

Type: LCS Test Code: EPA Method 160.1/ SM 2540 C

Batch ID: W060124TDS Analysis Date: 01/24/200600:00
Run ID:WETLAB_060124D Prep Date: 01/24/2006

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

200 100 84 116

Units: mg/L
Result

200

PQL

10

Comments:

Calculations are based off of raw (non-rounded) data. However, for reporting puroses, all QC data is rounded to thee significant figues. Therefore, hand calculated
values may differ slightly.



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

Date:
I8-Feb-06 OC SUmmary Report Work Order:

06012003

Method Blank
File ID:

Sample ID: MBLK-W060120FER

Analyte

Iron, Ferrous (+2)

Units: mg/L
Result

ND

Type: MBLK Test Code: SM3500-Fe D
Batch ID: W060120FER Analysis Date: 01/20/200600:00

Run ID: WETLAB_060120D Prep Date: 01/20/2006
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.05

Laboratory Control Spike
File ID:

Sample ID: LCS-W060120FER

Analyte

Iron, Ferrous (+2)

Type: LCS Test Code: SM3500-Fe D

Batch ID: W060120FER Analysis Date: 01/20/200600:00
Run ID:WETLAB_060120D Prep Date: 01/20/2006

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

1.5 101 85 115

Units: mg/L
Result

1.52

PQL

0.05

Sample Matrix Spike
FilelD:
Sample ID: 06012003-01AMS

Analyte

Iron, Ferrous (+2)

Type: MS Test Code: SM3500-Fe D

Batch ID: W060120FER Analysis Date: 01/20/200600:00
Run ID:WETLAB_060120D Prep Date: 01/20/2006

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

1 .5 0 85 70 130

Units: mg/L
Result

1.28

PQL

0.05

Sample Matrix Spike Duplicate
File ID:

Sample ID: 06012003-01AMSD

Analyte

Iron, Ferrous (+2)

Type: MSD Test Code: SM3500-Fe D

Batch ID: W060120FER Analysis Date: 01/20/200600:00
Run ID:WETLAB_060120D Prep Date: 01/20/2006

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

1.5 0 89 70 130 1.278 3.9(20)

Units: mg/L
Result

1.33

PQL

0.05

Comments:

Calculations are based off ofraw (non-rounded) data. However, for reporting purposes, all QC data is rounded to thee signficant figures. Therefore, hand calculated
values may differ slightly.



A Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
I8-Feb-06 OC SUmmary Report Work Order:

06012003

Laboratory Control Spike
File ID:

Sample ID: LCS-W060125ALK

Analyte

Alkalinity, Total (As CaC03 at pH 4.5)

Type: LCS Test Code: EPA Method 310.1
Batch ID: W060125ALK Analysis Date: 01/25/200600:00

Run ID:WETLAB_060125C Prep Date: 01/25/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

5 102 90 110

Units: mg/L
Result

5.09

PQL

1

Comments:
Calculations are based off ofraw (non-rounded) data. However, for reporting puroses, all QC data is rounded to three significant figures. Therefore, hand calculated
values may differ slightly.

The Alkaliity LCS data presented is a reflection of the LCS pH QC measurement.



ia... :.:.....1...........11.,.............\....It Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
22-Feb-06 OC SUmmary Report Work Order:

060 i 2003

Method Blank
File ID: 021406.B\156_ICB.D\

Sample ID: MB-14071

Analyte

Lead (Pb)

Laboratory Control Spike
File ID: 021406.B\157 _LCS.D\

Sample ID: LCS-14071

Analyte

Lead (Pb)

Sample Matrix Spike
File ID: 021406.B\160MSL.D\

Sample ID: 06020302-03AMS

Analyte

Lead (Pb)

Sample Matrix Spike Duplicate
File ID: 021406.8\161 MSDL.D\

Sample ID: 06020302-03AMSD

Analyte

Lead (Pb)

Units: mg/L
Result

ND

Type: MBLK Test Code: EPA Method SW6020
Batch ID: 14071 Analysis Date: 02/15/200602:20

Run ID: ICP/MS_060214C Prep Date: 02/13/2006
PQL SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

0.005

Type: LCS Test Code: EPA Method SW6020
Batch ID: 14071 Analysis Date: 02/15/200602:25

Run ID: ICP/MS_060214C Prep Date: 02/13/2006
SpkVal SpkReNal %REC LowLimit HighLimit RPDReNal %RPD(Limit) Qual

0.25 102 84 118

Units: mg/L
Result

0.256

PQL

0.005

Type: MS Test Code: EPA Method SW6020
Batch iD: 14071

Run ID: ICP/MS_060214C

SpkVal SpkReNal %REC

0.25 0 104

Analysis Date: 02/15/200602:39
Prep Date: 02/13/2006

LowLimit HighLimit RPDReNal %RPD(Limit) Qual

75 126

Units: mg/L
Result

0.261

PQL

0.005

Type: MSD Test Code: EPA Method SW6020
Batch ID: 14071

Run ID: ICP/MS_060214C

SpkVal SpkReNal %REC

0.25 0 108

Analysis Date: 02/15/2006 02:44

Prep Date: 02/13/2006

LowLimit HighLimit RPDReNal %RPD(Limit) Qual

75 126 0.2611 3.7(10)

Units: mg/L
Result

0.271

PQL

0.005

Comments:

Calculations are based off of raw (non-rounded) data. However, for repoiting purposes, all QC data is rounded to three significant figures. Therefore, hand calculated
values may differ slightly.



Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Date:
23-Feb-06 OC SUmmary Report Work Order:

06012003

Method Blank
File ID: 021406.B\242_ICB.D\

Sample ID: MB-14047

Analyte

ManQanese (Mn), Dissolved

Units: mg/L
Result

ND

Type MBLK Test Code: EPA Method SW6020
Batch ID: 14047 Analysis Date: 02115/200609:21

Run ID: ICP/MS_060215C Prep Date: 02108/2006
PQL SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.005

Laboratory Control Spike
File ID: 021406.B\251_LCS.D\

Sample ID: LCS-14047

Analyte

ManQanese (Mn), Dissolved

Type LCS Test Code: EPA Method SW6020

Batch ID: 14047 Analysis Date: 02115/200610:05
Run ID: ICP/MS_060215C Prep Date: 02108/2006

SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.05 91 84 118

Units: mg/L
Result

0.0454

PQL

0.005

Sample Matrix Spike
File ID: 021406.B\254MSL.D\

Sample ID: 06012351-01AMS

Analyte

ManQanese (Mn), Dissolved

Type MS Test Code: EPA Method SW6020
Batch ID: 14047 Analysis Date: 02115/200610:19

Run ID: ICP/MS_060215C Prep Date: 02108/2006
SpkVal SpkRelVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual0.05 1.92 -44 75 126 M3

Units: mg/L
Result

1.9

PQL

0.005

Sample Matrix Spike Duplicate
File ID: 021406.B\255MSD.D\

Sample ID: 06012351-01AMSD

Analyte

ManQanese (Mn), Dissolved

Type MSD Test Code: EPA Method SW6020
Batch ID: 14047 Analysis Date: 02115/200610:24

Run ID: ICP/MS_060215C Prep Date: 02108/2006
SpkVal SpkRefVal %REC LowLimit HighLimit RPDRefVal %RPD(Limit) Qual

0.05 1.92 146 75 126 1.898 4.9(10) M3

Units: mg/L
Result

1.99

PQL

0.005

Comments:

Calculations are based off of raw (non-rounded) data. However, for reporting puroses, all QC data is rounded to thee significant figures. Therefore, hand calculated
values may differ slightly.

M3 = The accuracy of the spike recovery value is reduced since the analyte concentration in the sample is disproportionate to the spike leveL. The method control
sample recover was acceptable.
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LDC Report# 14359A8

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: October 26, 2005

LDC Report Date: December 13, 2005

Matrix: Water

Parameters: Total Petroleum Hydrocarbons as Extractables

Validation Level: EPA Level ILL & IV

Laboratory: Alpha Analytical, Inc.

Sample Delivery Group (SDG): BMl05102720

Sample Identification

1523-MW01 **
1523-MW01 Dup
1523-MW02
1523-MW03
1523-MW04
1523-MW05
1523-MW06
1523-MW07
1523-QCEB
1523-MW01 MS
1523-MW01 MSD

**lndicates sample underwent EPA Level iV review

V:\LOGIN\8A TTELLE\PENDLE ~ 1 \ 14359A8. 834 1



Introduction

This data review covers 11 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8015 for
Total Petroleum Hydrocarbons (TPH) as Extractables.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature.

Blank results are summarized in Section Ill.

Field duplicates are summarized in Section iX.

Samples indicated by a double asterisk on the front cover underwent a EPA Level iV
review. A EPA Level III review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level ILL criteria since this review is
based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

V:\LOGIN\8A TTELLE\PENDLE ~ 1 \ 14359A8. 834 2



i. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration of compounds was performed as required by the method.

The percent relative standard deviations (%RSD) of calibration factors for all compounds
were less than or equal to 20.0% .

b. Calibration Verification

Calibration verification was performed at required frequencies. The percent recoveries
(%R) of amounts in continuing standard mixtures were within the 85-115% QC limits.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No total petroleum
hydrocarbons as extractable contaminants were found in the method blanks.

IV. Accuracy and Precision Data

a. Surrogate Recovery

Surrogates were added to all samples and blanks as required by the method. All
surrogate recoveries (%R) were within QC limits.

b. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

c. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

V:\LOGIN\8A TTELLE\PENDLE ~ 1 \ 14359A8. 834 3



V. Target Compound Identification

All target compound identifications were within validation criteria for samples on which
a EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by Level ILL criteria.

Vi. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which a EPA Level iV review was performed. Raw data were not evaluated for the
samples reviewed by Level ILL criteria.

VII. System Performance

The system performance was acceptable for samples on which a EPA Level IV review
was performed. Raw data were not evaluated for the samples reviewed by Level ILL
criteria.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples 1523-MW01** and 1523-MW01 Dup were identified as field duplicates. No total
petroleum hydrocarbons as extractables were detected in any of the samples with the
following exceptions:

Concentration (mg/L)

Compound 1523-MW01 **
I

1523-MW01 Dup RPD

I TPH as diesel I

0.055

I

0.050U

I

200

I

X. Field Blanks

Sample 1523-QCEB was identified as an equipment blank. No total petroleum
hydrocarbons as extractable contaminants were found in this blank.

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359A8.B34 4



Camp Pendleton, CTO 102
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary - SDG
BMI05102720

No Sample Data Qualified in this SDG

Camp Pendleton, CTO 102
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data Qualification
Summary - SDG BMI05102720

No Sample Data Qualified in this SDG
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.... Alpha Analytical, Inc.
255 GlendaJeAve.' Suite21 . Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX, 1-800-283-I183

Battelle Memorial Institute
505 King A venue

Columbus,OH 43201

ANALYTICAL REPORT

Chris Zimmeiman

(614) 424-3779
Fax: (614) 424-3667

Date Received: 10/27/05

Attn:
Phone:

Job#: TO 102/1523-----_._.~.- ..__. --~- "--
Total Petroleum Hydrocarbons - Extractable (TPH-E) EPA Method SW8015B/DHS LUFT Manual-_.._-

Parameter Concentration Reporting Date Date

Limit Sampled Analyzed

Client ID : l523-MWOl TPH-E (Diesel) nJ/55 n.n.'11 mg/I 10'26/0." llit.HU(I:,

Li JD : BMI051 02720-0 i A TPH-E (Oil) ND U.50 mg/L 1 0l26/(J." 10/28;¡5

SUIT: Nunan. 117 %REC IOi2M)" ItJ..2X'îI5

Client ID : 15lJ-M\VOl Dup TPH-E (Diesel) ND 0.050 inglL 10/26/0S Iflin;IJS
I.ah ID: BMI05 1 U2720-02A TPR-E (Oil) ND 0.50 mg/L llJ26/U5 10/2~fl15

SUIT: N unane 114 %REC i 0/26/0 5 10/2X:nS

elicnllD: IS2J-MW02 TPH-E (Diesel) ND O.OSO ing/L 10/26/0S 11l2SIIJ5

Lab ID : BMIOSI02720-0JA TPH-E (Oil) ND 0.50 mg/1. 10126/05 I U/2S/05

Surr~ Nonane 116 %.KC 1U/26iO S 10/2H105

Client ID : l52J-MW03 TPH-E (Diesel) 0.077 0.n50 mg/L 10/26/05 10/2 ~105

I.ab 11 : BMIOS 102720-04A TPH-E (Oil) ND 0.50 mg/L 10/26105 1002X:nS

SUIT: Nunane 118 %REC 10/2M¡5 i 0/2Xi05

Client lD : l523-M\V04 TPH-E (Diesel) ND 0.050 ing/L IO!26/0S 10/2X!(I;

Lali JD : BMlOS i 02720-0SA TPH-E (Oil) ND U.5U mg/L 10/26/05 10J2MiS

SUIT: Nonane 124 %REC i 0'26/05 iijlHuJ~

Client ID : lSlJ-M\VOS TPR-E (Diesel) ND U.050 rng/L 10/26/05 1 1i2H:fI'

LahlD : BMI05102720-06A TPH-E (Oil) NO 0.50 ing/L 10/26/0" 1Ij,2X;II;

SUIT: N onane 127 %REC I UJ26¡IJS ¡ IJ:2x:ii;

ClieollD : lS23-MW06 TPH-E (Diesel) ND 0.05(1 ing/J. I (J!2tdJ) i(¡::!~.pi':

Lah ID: BMW5102720-07A TPH-E (Oil) ND 0.50 ing/L I O!26¡() S I lj/2 loCiO 5 

.sUlT: Nonane 121 %REC 10/26/115 I 0!2~'05

elienllD : l52J-M\V07 TPH-B (Diesel) ND O.OSO ing/L 10/26/05 10/2H/I;
Lah rD: HMJi5 102720-fJ8A TPH-E (Oil) ND U.50 mi;!L IO!26/115 10i2X:05

SUII: NonlLe 121 %REC 1O/26/I5 10/Z8/1S

ClienllD : l523-QCEB TPH-E (Diesel) ND U.050 ing/L 10/26/05 10/28//JS

r...hlD: BMIOSl02720-IOA TPH-E (Oil) ND 0.50 ing/I. 10126/05 10128/05

Sua: NonaDe 116 %REC 10/26/05 IlJilio(rJ5

T0102/152J

\Ai, ,7\ 4£
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LDC #: 14359A8

SDG #: BMI051 02720 

Laboratory: Alpha Analvtical. Inc.

VALIDATION COMPLETENESS WORKSHEET
Level 1IIiiv

Date:I).IÍ'!D~
Page:-ÌotL

Reviewer:--
2nd Reviewer:~

METHOD: GC TPH as Extractables (EPA SW 846 Method 8015)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

D Validatinn ArAa I I CnmmAnt~ I

i. Technical holdina times A Sampling dates: (P /i" ie ç

lIa. Initial calibration A

lib. Calibration verification It % R '= SS-/15 i
IlL. Blanks A

IVa. SurrOQate recovery A

IVb. Matrix spike/Matrix spike duplicates A

IVc. Laboratory control samples A lrS
v. Taraet compound identification A Not reviewed for Level III validation.

VI. Compound Quantitation and CRQLs A Not reviewed for Level ill validation.

Vii. Svstem Performance A Not reviewed for Level III validation.

VIII. Overall assessment of data X-

IX. Field duplicates SW /) = I y
x. Field blanks N1 a ,; ..

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet

Wc.tr(

NO = No compounds detected 0 = DuplicateR = Rinsate TB = Trip blank
FB = Field blank EB = Equipment blank

Validated Samoles: *. Indicates sample underwent Level IV validation

1 1523-MW01** i 11 1523-MW01 MSO 21 31
I -

M PI Lk- 174172 1523-MW01 Duo 12 22 32

3 1523-MW02 13 23 33

4 1523-MW03 14 24 34

5 1523-MW04 15 25 35

6 1523-MW05 16 26 36

7 1523-MW06 17 27 37

8 1523-MW07 18 28 38

9 1523-QCEB 19 29 39

10 1523-MW01 MS 20 30 40

Notes:

14359A8W.wpd



LDC #:J.ti, ~ Ai
SDG #: ~"' 1. ()~Wi. 7..

VALIDATION FINDINGS CHECKLIST,

Page:-ldfY
Reviewer:~./

2nd Reviewer:-4

Method: g~C'I HPLC

Was a liner fi use for evaluation? If yes, were all percnt relatie standard
deviti %RSD c: 20%?

Was a curv fit us for evaluati? If Yes, what was th accptance crterius? .
. Did th Initial calibrction meet the CUrve fi' acce tance crteria?

Were a matrx spike (MS) and matrx spike dupli'cate (MSD) analyzed for each
matrx in this SDG? If no, indicate which matrx doe not have an associated
MS/MSD. Soil I Water. .
Were the MS/MSD percent recoveries (%Rl and the relative' 

percent diferences /

RPD within the QC limits? .', '. . , I ,

Was an LCS anal ee for this SDG? /"
Was an LCS anal ee er extraction batch?



LDC #: t if"~ H
SDG #: 0lvT o,/°)7"v

VALIDATION FINDINGS CHECKLIST
Page: ")'of~

Reviewer: :J
2nd Reviewer:#

Validation Area
Yes No NA Flndl" Comment

Were the LCS percent recoveries (%R) and relative percent difrence 

(RPD)

. e C limits?

Were field blanks identied In this SDG?

'Were ta unds detected in the field blanks?

','

.'

"



LOC #: It?~DJA1

SOG #: & M1 ()'Sloi.7'V

rr

VALIDATION FINDINGS WORKSHEET
Field Duolicates 

page:-ioC-L
Reviewer: cr.

2nd reviewer: ~.

~ ETHOD: GC HPLC -

n N N/A
- -

L

Were field duplicate pairs idèntified iii this SOG?
-N N/A Were target compounds detected in .the field duplicate pairs?

-

In" IL

~Concentration ( ) %RPD

Compound Limit Nit - pare~t only Samples . _ ~
t V -

-
-

P j tL
- . /O.D~ () () '!7 i- 2. -. -- -

. -- - - . -
- - - -

-- -

- -
-

.

_. .--
-

--
-

Concentration ( ) %RPD Qualification-
-

Limit Ã~I Samples-Compound - Parent orily I -
.'

-
-

-

-

. - -

--
-

. -
-

-
- -

-

..

FLDUPNew.wpd



LDC#: .
SDG#:

'4-?~ Ai
~ri r O!; /02.12

VALIDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

page:--of-L
Reviewer: ~

2nd Reviewer: Ov

METHOD: GC
I

. HPLC

The calibration_ Factor (CF), average CF. and percent relative standard deviation (%RSD) were recalculated for the conipounds identified below using the following
calculations: .
CF = A/C
average Cf = sum of the Cf Inumber of standards
%RSD = 100' (SIX)

-ê = Area òf compound,
C = Concentration of compõund,
S = Standard deviation of the CF
X = Mean of the GFs

- - .
.

- -
Calibration . CF CF Average CF Average CF

# Standard 10 Date Compound l flf) stdl . l l( stdl IInltall (inltall - %RSO %RSO- .
¡. ,s;C6't-1~ . -li~ 1. ";7~r, (-,

-. f . '77 (, "r.. . "~';4~' (-4- 11 f,; Il. (.::
I C+. To 12. /O~

--
-

2f- -
-f- -

. -- -

B I ~ \ , \ I

- .
- -

-
-.

- . . -
-

-
-

§
.

L I J I I

-
-

- -

.

Comments: Referto Initial Calibration f¡"dincs worksheet for list of Qualifications and associated samDles when reDorted results do' nòt scree within 10..0% ofthe recalculated
results.



LOC #:g L s: Æb

SOG #: b M r os lo-i1-i

- -
VALIDATION FINDINGS WORKSHEET

ContinuinQ Calibration Results Verification
Page:--0f-i

-Reviewer:' m
2nd Reviewer:~

METHOD: GC /- HPLC

The percent difference (%0) ofthe initial calibration average Calibration Factors (CF) and the continuing calibrationCF were recalculated forthe compounds identified below
using the following calculation:

% Difference = 100 . (~ve. CF - CF)/ave. CF
CF = AlC

.Where: ave. CF = Initial calibration average CF.
CF = continuing calibration CF

A = Area of compound
C = Concentration of compound

- ~ - .

Calibration AverageCF(lcal)1 - CFICone. CFICone.
%R.

%~
# Standard ID - Date compound CCV Cone. CCV ccv

fA 1()'l i. f)J to / 'J !os Ð,d~J . .4; -i 4- 'J~71. 24. ?~7-' A'17. ,~~ 17. ~!:1 i . 'T

-

- -- -
-

2

3

§ L

-

L I

- -

- -
- -

-
-

-

Comments: Refer to Continuina Calibration findinas worksheet for list of Qualifications and associated samples when reported results do not aaree within 10.0% of the
recalculated results. .-



LDC#:
SDG#:

,4 ?S" Ai
bfý T 05;(0i. 7"l

METHOD: ~~C

VALIDATION FINDINGS WORKSHEET
, - Surrogate Results Verification

Page:--0f-l
Reviewer: .~

2nd reviewer: . ~
HPLC

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below uslng- the following calculation:

% Recovery: SF/SS * 100

;J
Where: SF = Surrogate Found

SS = Surrgate Spiked
Sample 10:

~tecto; . Surrogate Surrogate Percent Percent PercentSurrooate -
Solked Found RecoveN RecoveN Difference

r
-

Reoorted Recalculated

tv "M tl t' -Pp.- ( -(~ 11 " 7")7 f 1/7 - (17.- ò- -
- -

. .-
~

- -

I

- -
-

Sample 10: -
I

Surrogate Sllrrogate Percent Percent

I

PercentSurroaate - ColumntDetector Spiked Found

i

Recovery

i

Recovery Difference

¡!

-

! ! !

-
Reported Recalculated

- -

-

-

-

SamplelD: - . -

- Surrogate Surrogate Percent - Percent PercentSurroaate -ColumnlDetector Sol ked Found RecoveN RecoveN Difference- -
Reoorted

. - Recalculated

.
--

. -



_DC #: r 4-)'t A-~'

3DG #: ~fr oc/oi.7-l

VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates Results Verification

Page:-iofi-
Reviewer: ..

2nd Reviewe~

V1ETHOD: -lC _HPLC .
rhe percent recoveries (%R) and relative percent differences (RPO) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below
using the following calculation:

%Recoveiy = 100 . (SSC - SC)ISA Where SSC = Spiked sample concentration
SA = Spike added
MS = Matrix spike

SC = Sample concentration

RPD =(((SSCMS - SSCMSD). 2) I (SSCMS + SSCMSD))*100

(0 If)

MSD = Matrix spIke duplicate

MSIMSD samples:

i cound I

Spike Sample Spike Sample Matrix spike ii
Ike DupIicat~ 11- MS/MSD

IAd?t con't Concentration
I 1\ 1\ I(rN i. \ ( l" l.\ (~ L , Percent Recovery Percent Recovery RPD

iI\\\\\\l\\\\\\\~\\\\;~;~~\\\\\\\\\N\\\~\\\~\\\\\\~\\~\\\~\t¡\\f\\\\\\\\\lt\\I~\\\I\\\\~\\il\~\\\\\'

"
MS MSD --- MS MSD Ra....I.. Recalc. Reported - .

Gasoline (8015)

Oiesel (8015) -i, S" ') , S-
r',.ot;l?? ~. 71 -i, ';7 1" 'f i: , :? (;3 0.7 b, ~

Benzene (8021 B)

Methane (RSK-175)

2,4-0 (8151 )

Dinoseb (8151 )

Naphthalene (8310)

Anthracene (8310)

HMX (8330) .

2,4,6- Trinitrotoluene (8330)

.

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findinas worksheet for list of Qualifications and associated samples when reported results do not aoree within
10.0% of the recalculated results.



LDC #: f4-~9' ft VALIDATION FINDINGS WORKSHEET
SDG #: ßIHI o~/o~7-i~ Laboratorv Control Sample/Laborata.rControl Sample Duplicates Results Verification

_METHOD: L GC _HPLC

Page:-L0l-..
Reviewer: :J

2nd Reviewer:y

The percent recovC\ries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the
co"mpounds identifië~ below using the foJlowing calculation:

%Recovery = 100. (SSC - SC)/SA Where SSC = Spiked sample concntratin

SA = Spike added .

LCS :: Laboraory Contol Sample

SC = Sample concenlrtlon .

Lcse = Laboratory Cl!ntro Sample duplicateRPD =(((SSCLCS - SSCLCSD). 2) / (SSCLCS + SSCLCSe)).100

LCS/LCSD samples: . i.CC; - J ~tq

- -

I ISpike Sample Spike Sample LCŠ
-

LCSD
-

LCS/LCSD- -

- Ad'd
~iL

concen~ion -: .

Cbmpound ( ~. L , -( , (~L-, Percent Recovery
.

Percent Recovery - -RPD

~\\\li:\~\\~\\\\\\:\\\~~~~\\\\(ft~\:\~~ilf~l~;\¡'\~~~¡i~~\\~JJJ.lìliri!*iw;i LCS LCSD LCS LCSD ReDorted
..;.

Reported Rec..... d Recalc.
--

Gasoline (8015)

Diesel (8015) - 2. , -r lvlr 0 :2 . :i /'A- ßcg &5 -,.
-

Benzene (8021 B) 4 ø
. 4

Methane (RSK-175) -

- -

2,4-0 18151 )
-

Dinoseb (8151 )
-

. .

Naphthalene (8310)

Anthracene (8310)

HMX (8330)

2,4,6- Trinitrotoluene (8330)
-

. - -
- -

.
- .'

- - .

- - - . .
Comments: Refer tö Laboratory Control Samole/Laboratory ControlSamole Duolicate findinas worksheet for list of aualifications and associated samoles when reoorted
results do not scree within 10.0% of the recalculated results.



LDC#: 1%1M
SDG #: ~.M t:()~16).7UJ

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

- Page: --of-l

. Reviewer: ~ .
2nd Reviewer: ~

METHOD: ~C HPLC

æ~ N/AN/A
Were all reported résults recalculated and verified for alllevellVsamplës?
Were all r~caiculated'results for detected target compounds agree within 10% of the reported results?

Concentration= (A)(Fv)(Df)
(RF)(Vs or Ws)(%S/100)

. Example:

Sample 10. #-1 Compound Name Pi u.
A= Area or height of the compound to be measured

- Fv= Final Volume of -extract . -

Of= Dilutiõn Factor -
RF:: Average response factor of the compound

In the inital calibration
Vs= Initial volume of the sample
Ws= Initial weight of the sample
%S= Percent Solid

Concentration = .0(, U! )L r. ? Ç" l'9 '- e-f) (, Pl/)

(r¡ n. )

:: 0 6~f.g

x () I 0 ÇJ1l / L

. - .
Reported Recalculated Results

# Sample ID - Compound Concentratlonli Concentrations Qualifications-- -
( ) ( -l

- - -- - - -.- -
- -

-
-

.

- -

- -
-

-

-
-

Comments:

CI\'AOt"I\I.......i-..



LDC Report# 14359A 1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: October 26, 2005

LDC Report Date: December 19, 2005

Matrix: Water

Parameters: Volatiles

Validation Level: EPA Level ill & iV

Laboratory: Alpha Analytical, Inc.

Sample Delivery Group (SDG): BMl051 02720

Sample Identification

1523-MW01 **
1523-MW01 Dup
1523-MW02
1523-MW03
1523-MW04
1523-MW05
1523-MW06
1523-MW07
1523-QCFB
1523-QCEB
1523-QCTB
1523-MW04MS
1523-MW04MSD

**Indicates sample underwent EPA Level iV review

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359A 1 . B34 1



Introduction

This data review covers 13 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8260B for
Volatiles.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature.

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVi.

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV
review. A EPA Level III review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level ILL criteria since this review is
based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359A 1.B34 2



I. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Required Holding

Total Days From Time (in Days) From
Sample Collection Sample Collection

Sample Compound Unti Analysis Unti Analysis Flag A or P

1523-MW02 Benzene 8 7 J (all detects) P
1523-MW04 Toluene UJ (all non-detects)

Chlorobenzene
Ethylbenzene
m,p-Xylenes
o-Xylene
1 ,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Isopropylbenzene
Bromobenzene
n-Propylbenzene
4-Chlorotoluene
2-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-Isopropyltoluene
n-Butylbenzene
1 ,2,4-Trichlorobenzene

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15.0% for each
individual compound and less than or equal to 30.0% for calibration check compounds
(CCCs).

In the case where %RSD was greater than 15.0%, the laboratory used a calibration curve
to evaluate the compound. All coefficients of determination (r2) were greater than or equal
to 0.990 .

V:\LOGIN\BATTELLE\PENDLE~ 1\14359A1.B34 3



For the purposes of technical evaluation, all compounds were evaluated against the
30.0% (%RSD) National Functional Guideline criteria. Unless noted above, all compounds
were within the validation criteria.

Average relative response factors (RRF) for all volatile target compounds were within
method and validation criteria.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing
calibration RRF were within the method criteria of less than or equal to 20.0% for
calibration check compounds (CCCs).

For the purposes of technical evaluation, all compounds were evaluated against the
25.0% (%D) National Functional Guideline criteria. Unless noted above, all compounds
were within the validation criteria with the following exceptions:

Date Compound %D Associated Samples Flag A or P

11/3/05 Chloroethane 34.5 All samples in SDG J (all detects) A
BMI051 02720 UJ (all non-detects)

All of the continuing calibration RRF values were within method and validation criteria.

V. Blanks

Method blanks were reviewed for each matrix as applicable. No volatile contaminants
were found in the method blanks.

Vi. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. All
surrogate recoveries (%R) were within QC limits.

ViI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable with the
following exceptions:

V:\LOGIN\BATTELLE\PENDLE ~ 1\14359A1.B34 4



Sample Compound Finding Criteria Flag A or P

All samples in SDG All TeL compounds The LCS was analyzed The LCS should be None P
BMI051 02720 as a continuing analyzed independently

calibration standard. from the calibration.

ix. Regional Quality Assurance and Qualiy Control

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits.

Xl. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which
a EPA Level iV review was performed. Raw data were not evaluated for the samples
reviewed by Level III criteria.

XiI. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which a EPA Level iV review was performed. Raw data were not evaluated for the
samples reviewed by Level ILL criteria.

XIII. Tentatively Identified Compounds (TICs)

Tentatively identified compounds were not reported by the laboratory.

xiv. System Performance

The system performance was within validation criteria for samples on which a EPA Level
iV review was performed. Raw data were not evaluated for the samples reviewed by
Level ILL criteria.

XV. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XVI. Field Duplicates

Samples 1523-MW01 ** and 1523-MW01 Dup were identified as field duplicates. No
volatiles were detected in any of the samples.

V:\LOGIN\BATTELLE\PENDLE~ 1\14359A1.B34 5



XViI. Field Blanks

Sample 1523-QCTB was identified as a trip blank. No volatile contaminants were found
in this blank.

Sample 1523-QCEB was identified as an equipment blank. No volatile contaminants were
found in this blank with the following exceptions:

Equipment Blank ID Compound Concentration (ug/L)

I 

1523-aCEB

I Toluene I

0.81

I

Sample 1523-QCFB was identified as a field blank. No volatile contaminants were found
in this blank with the following exceptions:

Field Blank ID Compound Concentration (ug/L)

I 

1523-aCFB

I Toluene I

0.80

I

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359A 1.B34 6



Camp Pendleton, CTO 102
Volatiles - Data Qualiication Summary - SDG BMI05102720

I

SDG
I

Sample
I

Compound
I

Flag I A or P I Reason
I

BMl051 02720 1523-MW02 Benzene J (all detects) P Technical holding times
1523-MW04 Toluene UJ (all non-detects)

Chlorobenzene
Ethylbenzene
m,p-Xylenes
o-Xylene
1,3-Dichlorobenzene
1 A-Dichlorobenzene
1,2-Dichlorobenzene
Isopropylbenzene
Bromobenzene
n-Propylbenzene
4-Chlorotoluene
2-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2A-Trimethylbenzene
sec-Butylbenzene
p-Isopropyltoluene
n-Butylbenzene
1,2A-Trichlorobenzene

BMI051 02720 1523-MW01 ** Chloroethane J (all detects) A Continuing calibration
1523-MW01 Dup UJ (all non-detects) (%0)
1 523-MW02
1523-MW03
1523-MW04
1523-MW05
1523-MW06
1523-MW07
1523-QCFB
1523-QCEB
1523-QCTB

BMI051 02720 1523-MW01 ** All TCL compounds None P Laboratory control
1523-MW01 Dup samples
1523-MW02
1523-MW03
1523-MW04
1523-MW05
1523-MW06
1523-MW07
1523-QCFB
1523-QCEB
1523-QCTB

Camp Pendleton, CTO 102
Volatiles - Laboratory Blank Data Qualification Summary - SDG BMI05102720

No Sample Data Qualified in this SDG

V:\LOGIN\BATTELLE\PENDLE~ 1\14359A1.B34 7



À Alpha Analytical, Inc.
255 Glendale Ave.. Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1 -800-283- 1183

ANALYTICAL REPORT

Battelle Memorial Institute Alt: Chris Zimmerman
505 King Avenue Phone: (614) 424-3779
Columbus,OH 43201 Fax: (614) 424-3667
Job#: TOl02/1523

Alpha Analytical Number: BMID5t 02720-01 A Sampled: 10/26/05
Client J.D. Number: 1523-MWOI Received: t 0/27/05

Analyzed: 1 1/03/05

Volatile Organcs by GCIMS
EP A Method SW8260B

Reporting Reporting

Compound Concentration limit Compound Concentration Limit

1 Dichlorodifluoromethane ND 1.0 IlglL 36 m,p-Xylene NO 0.50 iig/L

2 Chloromethne ND 2.0 IlglL 37 Bromofonn ND 1.0 IlgJL

3 Vinyl chloride ND 1.0 1lg! 38 Styrene ND 1.0 Ilg/L

4 Chloroelhane NO U"J 1.0 1lg! 39 o-Xylene ND 0.50 IlgJL

5 Bromomethne ND 4.0 Ilgl1 40 1,1,2,2- Tetrachloroethane ND 1.0 Ilg/L

6 Trichlorofluoromethane ND 1.0 11911 41 1,2,3- Trichloropropane ND 4.0 Ilg/L

7 1 ,1- Dichloroethene ND 1.0 1lg! 42 Isopropylbenzene NO 1.0 1lg!
8 Dichloromethane ND 4.0 Ilg/ 43 Bromobenzene NO 1.0 1l~/L

9 trans-l,2-Dichloroothene ND 1.0 1l~1I 44 n-Propylbenzene ND 1.0 ii~/L

10 Methyl lert-buty elher (MTBE) ND 0.50 Ilg/ 45 4-chlorotoluene ND 1.0 iiQlL

11 1,1-Dichloroethane ND 1.0 Ilg/ 46 2-Chlorololuene ND 1.0 ii~/L

12 cis-l.2-Dichloroothene ND 1.0 ii~1I 47 1,3,5- Trimethylbenzene ND 1.0 ii~/L

13 Bromochloromethane ND 1.0 Ilg/ 48 lert-Butybenzene NO 1.0 ii~/L

14 Chloroform NO 1.0 Ilg/ 49 l,2,4-Trimathylbanzana ND 1.0 ii~1L

15 2,2-Dichloropropane ND 1.0 iig/ 50 sec-Butybanzene ND 1.0 ii~/L

16 l,2-Dlchloroethane ND 1.0 iig/ 51 1,3-Dichlorobenzene ND 1.0 ii~/L

17 l,l,l-Trichloroethane ND 1.0 iig/ 52 1,4-Dichlorobenzene ND 1.0 iiq/
18 1,1-0ichloropropene ND 1.0 iigl 53 4.lsopropyltoluene ND 1.0 iig/L

19 Carbon tetrachloride ND 1.0 iigll 54 1.2-Dichlorobenzene ND 1.0 iigll
20 Benzene ND 0.50 iigl 55 n-Butlbenzene ND 1.0 iig/L

21 Dibromomelhane ND 1.0 iigl 56 1 ,2-Dlbromo-3-chloropropane (DBCP) ND 6.0 ii~1l

22 1.2-Dichloropropane NO 1.0 iigl 57 1,2,4- Trichlorobenzene NO 4.0 iig/L

23 Trichloroethene NO 1.0 Ilgl 58 Naphthalene NO 4.0 iigIL

24 Bromodichloromethane NO 1.0 1lg! 59 Hexachlorobutadiene NO 4.0 Ilg/L

25 cis-l,3-0ichloropropene NO 1.0 Ilg/ 60 1,2,3- Trichlorobenzene NO 4.0 Ilg/
26 trans-l,3-Dichloropropene NO 1.0 Ilg/ 61 Surr: 1,2-Dichloroethane-d4 113 %REC

27 1,1,2- Trichloroethane NO 1.0 Ilg/ 62 Surr T oluene-d8 94 %REC

28 Toluene NO 0.50 iig/ 63 Surr 4-Bromofluorobenzene 101 %REC

29 l,3-Dichloropropane NO 1.0 Ilg/
30 DibromochloromethBne ND 1.0 ii~IL
31 1.2-D1bromoethane (EDB) ND 4.0 iig/
32 Tetrachlorothene ND 1.0 ¡J~IL

33 l,l,l,2-Telrachloroethane ND 1.0 Ilg/
34 Chlorobenzene NO 1.0 ¡Jg/L

35 Ethylbenzene NO 0.50 Ilgl

Some Reprting Limits were increased due to sample foaming.

No Benzene was obseied above an estimated reporting limit of 0.25 ¡iglL.

ND = Not Detected~~ /i7"..~ D~~ ~
H/90S

Report Date

Rogo- L. Schol~ Ph.D., Laboratory Direcor. . Ran Gardn. Laboratory Maer. . Walter Hibm Qualty Assuane Offcer
Sacamaito. CA' (916) 366-9089/ La Vegas. NY' (02) 281-4848 ( ia~alpba-aa.ical.oom

Page I of I
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À Alpha Analytical, Inc.
255 Glendale Ave. . Suite 2 i . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute Att: Chrs Zimerman
505 King Avenue Phone: (614) 424-3779
Columbus,OH 43201 Fax: (614) 424-3667
Job#: TOl02/1523

Alpha Analytical Number: BMI05102720-02A Sampled: 10/26/05

Client I.D. Number: l523-MWOl Dup Received: 10/27/05
Analyzed: lI/03/05

Volatile Organics by GCIMS
EP A Method SW8260B

Reporting Reporting

Compound Concentration Umit Compound Concentration Limit

1 Oichlorodilluoromethane NO 1.0 ~gI 36 m,p-Xylene NO 0.50 IJgIL

2 Chloromethane NO 2.0 ~gI 37 Bromoform NO 1.0 1J9/L

3 Vinyl chloride NO 1.0 ~gI 38 Styrene NO 1.0 1J9IL

4 Chloroelhane NO \A:r 1.0 ¡i 39 o-Xylene NO 0.50 ~g/L

5 Bromomelhne NO 4.0 ~gI 40 1,1.2,2- Tetrachloroethane NO 1.0 ~gI
6 Trichlorolluoromelhane NO 1.0 ~gI 41 l,2,3-Trtchloropropane NO 4.0 ~g/L

7 l,1-Dichloroethene NO 1.0 ~gI 42 Isopropylbenzene NO 1.0 iig/
8 Oichloromethane NO 4.0 ~gI 43 Bromobenzene NO 1.0 iig/
9 trans-l,2-Dichlorothene NO 1.0 ii911 44 n-Propylbenzene NO 1.0 IJ¡¡L

10 Methyl tert-but ether IMTBEI NO 0.50 ~gI 45 4-Chlorololuene NO 1.0 IJg/
11 1,l-0ichloroelhane NO 1.0 ~gI 46 2-Chlorololuene NO 1.0 iig/
12 cls-l,2-0Ichloroethene NO 1.0 ~gI 47 1,3,5. Trimethylbenzene NO 1.0 iigIL

13 Bromochloromethane NO 1.0 ~gI 48 tert-Butybenzene NO 1.0 ~g/
14 Chloroform NO 1.0 ~gI 49 1,2,4- Trtmethylbenzene NO 1.0 IJgIL

15 2,2.0lchloropropane NO 1.0 IJ 50 sec-Butybenzene NO 1.0 iigI
16 1,2-0lchloroethene NO 1.0 ~gI 51 l,3-0ichlorobenzene NO 1.0 iig/
17 1,1,1- Trichloroethane NO 1.0 ~gI 52 l,4-0lchlorobenzene NO 1.0 ~¡¡L

18 1,l-0ichlororopne NO 1.0 ~gI 53 4-lsoproptoluene NO 1.0 IJg/L

19 Carbon tetrachloride NO 1.0 ~gI 54 l,2-0lchlorobenzene NO 1.0 IJg/L

20 Benzene NO 0.50 ~gI 55 n-Butbenzenø NO 1.0 IJg/L

21 Olbromomethane NO 1.0 ~gI 56 l,2-0ibromo-3-chloropropane (OBCP) NO 6.0 iig/
22 l,2-0ichloropropane NO 1.0 ~gI 57 1.2,4-Trtchlorobenzene NO 4.0 iig/L

23 Trichloroethene NO 1.0 ~gI 58 Naphthalene NO 4.0 iig/
24 Bromodichloromethane NO 1.0 iigI 59 HexachlorobUiadiene NO 4.0 iig/
25 cls-1,3-Dichloropropene NO 1.0 iigI 60 1,2,3- Trtchlorobenzene NO 4.0 ~¡¡L

26 trans.l.3-Dichloropropene NO 1.0 iigI 61 Surr: 1,2.0Ichloroethane-d4 115 'fREC

27 1,1.2- Trichloroethane NO 1.0 ~gI 62 Surr: Toluena-dB 91 %REC

28 Toluene NO 0.50 ~gI 63 Surr. 4-Bromolluorobenzene 101 %REC

29 1 ,3-0ichloropropana NO 1.0 IJgI
30 Dibromochloromethane NO 1.0 IJgI
31 1 ,2-Dlbromoethane (EOBI NO 4.0 ugI
32 Tetrachloroelhene NO 1.0 ~gI
33 1,1,1,2- T etraci/oroelhane NO 1.0 ugI
34 Chlorobonzene NO 1.0 IJgI
35 Ethylbenzene NO 0.50 lJ

Some Reporting UmilS were increased due to sample foamg.

No Benzene was obsered above an estimated reprting limit of 0.25 J'g!L.

ND = Not Detected~ Jd ~-7.d~ D~~ ~
11/905

Report Date

Page i of i

Roga L Scholl Ph.D.. Laboniory DUCCor' 'Ildy Gordn. Laralory Maager' . W.ier Hichm Quty ASi'''llC Ofla:
Saento. CA' (916) 366-9089/ Lo Vei". NV. (702)281-4848/ Info(;aIho-aica.com

\"\\.\11 ql) t 10



À Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks. Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX' 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institue
505 King Avenue
Columbus, OR 43201
Job#: TOl02/l523

Alpha Analytical Number: BMI05I02720-03A
Client LD. Number: 1523-MW02

Att:
Phone:
Fax:

Chrs Zimmerman

(614) 424-3779
(614) 424-3667

Sampled: 10/26/05
Received: 10/27/05

Analyzed: i 1/03/05

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting

Compound Concentration Limit Compound Concentration

1 Dichlorodifluoromelhane ND 1.0 ~g/L 36 m,p-Xylene ND

2 Chloromethane ND 2.0 ~g/ 37 Bromoform ND

3 Vinyl chloride ND
UJ

1.0 ~g/ 38 Styrene ND

4 Chloroelhane ND 1.0 ~g/ 39 o-Xylene ND

5 Bromomethane NO 2.0 ~glL 40 1,1,2,2- Tetrachloroethane NO

6 Trichlorolluoromelhane NO 1.0 ~g/ 41 1,2,3- Tnchloropropane NO

7 l,l-Dichloroelhene NO 1.0 ~g/L 42 Isoproylbenzene NO

8 Oichloromelhane NO 2.0 ~QIL 43 Bromobenzene NO

9 trans-l.2-0Ichloroethene NO 1.0 ~QIL 44 n-Propylbenzene NO

10 Methyl tert-buty ether (MTBE) NO 0.50 ~QIL 45 4-Chlorololuene NO

11 1,1-Dichloroelhane NO 1.0 ~QIL 46 2-Chlorotoluene NO

12 cis-l.2-0ichloroethene NO 1.0 ~QIL 47 l,3,5.Tnmelhylbenzene NO

13 Bromochloromethane NO 1.0 ~g/ 4S ter-Butybenzene NO

14 Chloroform NO 1.0 ~Qn. 49 1,2,4- Tnmethylbenzene NO

15 2.2-0Ichloropropane NO 1.0 ~QIL 50 sec-Butybenzene NO

16 1,2-Dichloroethane ND 1.0 ~g/ 51 1,3-Dlchlorobenzene ND

17 1,1.1-Tnchloroelhane ND 1.0 ~Qn. 52 1,4-Dlchlorobenzene NO

18 1,l-D1chloropropene NO 1.0 ~QIL 53 4-lsopropyltoluene NO

19 Carbon tetrachloride NO 1.0 ~glL 54 1,2-Dichlorobenzene NO

20 Benzene NO 4J 0.50 ~g/ 55 n-Butybenzene NO

21 Dibromomethane NO 1.0 ~glL 56 1,2-0Ibromo-3-chloropropane (DBCP) NO

22 1,2-Dichloropropane NO 1.0 ~glL 57 1,2,4.Trichlorobenzene NO

23 Trlhloroethene NO 1.0 ~glL 66 Naphthalene ND

24 Bromodichloromethane ND 1.0 ~g/ 59 Hexachlorobuladlene NO

25 cis-1.3-0ichloropropene NO 1.0 ~g/ 60 1,2,3- Trichlorobenzene NO

26 Irans-l,3-0ichloropropene ND 1.0 ~g/ 61 Surr: 1,2.Dichloroelhane-d4 111

27 1,l,2-Trlchloroethane ND 1.0 ~g/ 62 Surr: Toluene-d 94

28 Toluene NO 4:) 0.50 ~g/ 63 Surr: 4.Bromofluorobenzene 103

29 l,3-0lchloropropane NO 1.0 ~g/
30 Dlbromochloromelhane NO 1.0 ug/
31 1,2-Dibromoelhane CEDB) ND 2.0 ug/
32 Tetrachloroethene ND 1.0 ~g/
33 1 .1 ,1.2- Tetrachloroethane ND 1.0 ~g/
34 Chlorobenzene ND \'1' 1.0 ugl
35 Ethylbenzene ND J¡ 0.50 ~glL

No Benzene was obsered above an i:timated reporting limt of 0.25 "gI.

ND; Not Detected~~ ~'Ý¿~ D~~
Roger L Schell Ph.D., 1.rainry Diecor. . R.dy Gardn. Laboraiof) Maaecr. . Walter Hichm. Quty Asurance Offcer

S.""..lo. CA' (916) 366-90891 Las Vegas, NV' (702) 2BI-4B4B I ino(¡alph.-aiical.com

lH Lf 1).11- y

Reporting

Umit

I.J 0.50 ~g/L

j 1.0 ~g/L
1.0 ~g/L

lAl 0.50 ~g/L
1.0 ~g/L

iAJ
2.0 ~g/L
1.0 ~g/L
1.0 ~~/L

1.0 ~g/L
1.0 ~Q/L
1.0 ~QIL

1.0 ~~/L
1.0 ~g/L
1.0 IlQIL
1.0 IlQ/L
1.0 Ilg/L
1.0 ~g/L
1.0 ~g/L
1.0 uglL
1.0 1l9/L
5.0 Il¡¡L

\AJ 2.0 ~g/L
2.0 Ilg/L

lAJ
2.0 Ilg/L
2.0 uQ/L

%REC
%REC
%REC

ø
H/90S

Report Date

Page i of I
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À Alpha Analytical, Inc.
255 Glendale Ave, . Suite 2 i . Sparks, Nevada 8943 1-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute Att: Chris Zimerman
505 King Avenue Phone: (614) 424-3779
Columbus,OH 43201 Fax: (614) 424-3667
Job#: TOl02/1523

Alpha Analytical Number: BMI05102720-04A Sampled: 10/26/05
Client I.D. Number: 1 523-MW03 Received: 10/27/05

Analyzed: i 1/03/05

Volatile Organics by Ge/MS
EP A Method SW8260B

Reporting Reporting

Compound Concentration limit Compound Concentration Limit

1 Dichlorodifluoromethane NO 1.0 ~gI 36 m,p-Xylne NO 0.50 ~g/L

2 Chloromethane NO 2.0 ~gI 37 Bromoform NO 1.0 ~glL

3 Vinyl chloride NO 1.0 ~gI 38 Styrene NO 1.0 ~gI
4 Chloroethane NO I,J 1.0 ~gI 39 o.Xylene NO 0.50 ~glL

5 Bromomelhane NO 4.0 ~gI 40 1,1,2,2- Tetrachloroethane NO 1.0 ~gJL

6 Trichlorofluoromethane NO 1.0 ~gI 41 1,2.3- Trlchloropropane NO 4.0 ~gJ
7 1,l-Dichloroethene ND 1.0 ~gI 42 Isoproylbenzene ND 1,0 ~gI
8 Dlchloromethane ND 4.0 ~gI 43 Bromobenzene NO 1.0 ~¡¡L

9 trans-l,2-Dichloroethene NO .1.0 ~glL 44 n-Propylbenzene NO 1.0 ~QIL

10 Methyl tert-buty ether (MTBE) ND 0.50 ~gI 45 4-Chlorotoluene ND 1.0 ~glL

11 1,1-Dichloroethane NO 1.0 ~QIL 46 2-Ghlorotoluene NO 1.0 ~g/L

12 cis-l.2-Dichloroethene NO 1.0 ~gI 47 1,3,5-Trlmethylbenzene ND 1.0 ~glL

13 Bromochloromethane ND 1.0 ~gI 48 lert-Butybenzne NO 1.0 ~glL

14 Chloroform NO 1.0 ~gI 49 1,2,4-Trlmelhylbenzene NO 1.0 ~gI
15 2,2-Dichloropropne NO 1.0 ~gI 50 sec-Butybenzene NO 1.0 ~gI
16 1,2-Dichloroethane NO 1.0 ~gI 51 1,J-Dlchlorobenzene NO 1.0 ~gI
17 1,1,1-Trichloroethane NO 1.0 ~glL 52 l,4-Dlchlorobenzene NO 1.0 ~¡¡L

18 1,1-Dichloropropene NO 1.0 ~gI 53 4-lsopropyloluene NO 1.0 ~g/
19 Carbon tetrachloride NO 1.0 ~gI 54 l,2-Dlchlorobenzene ND 1.0 ~¡¡L

20 Benze ne NO 0.50 ~gI 55 n-Butlbenzene NO 1.0 ~glL

21 Dibromomethane NO 1.0 ~gI 56 l,2-0Ibromo-3-hlororopane (OBCP) NO 6.0 ~g/L

22 1,2-D1chloroproane NO 1.0 ~gI 57 1,2,4- Trlchlorobenzene ND 4.0 ~gJL

23 Trichloroethene 1.7 1.0 ~glL 58 Naphthalene NO 4.0 ~gJL

24 Bromodichloromethane NO 1.0 ~gI 59 Hexechlorobutadlene NO 4.0 ~gI
25 cis-l,3-0ichloropropene NO 1.0 ~gI 60 1,2,3- Trichlorobnzene NO 4.0 ~¡¡L

26 trans-l,3-Dlchloropropene NO 1.0 ~gI 61 Surr. 1.2-Dichloroethane-d4 113 %REC

27 1 ,1,2- Trichloroethane NO 1.0 ~gI 62 SUIT Toluene-d 94 %REC

28 T oiuene NO 0.50 ~gI 63 Surr. 4-Bromofluorobenzne 95 %REC

29 1,3-Dichloropropane NO 1.0 ~glL
30 Dibromochloromelhane NO 1.0 ~gI
31 i ,2-Dibromoethane (EDB) NO 4.0 ~glL
32 Telrachloroethene NO 1.0 ~gI
33 1,1,1 ,2- T elrachloroelhene NO 1.0 ~gI
34 Chlorobenzene NO 1.0 ~g/
35 Ethylbenzene NO 0.50 ~g/

Some Reporting Limits were increaed due to sample fOang.

No Benzene was obseed above an estimated reprting limt of 0.25 i-¡V.

N D = Not Detected~~ L--~~ D~~ d
Report Date

Page I of I

Roger L. Scholl Ph.D" Laboraory Direcor. . Ray Gardn, Laraory Maager. . Walter Hichman, Qualty Asee Offcer
Sacrei.o. CA' (916) 366-9089! la Ves.. NV. (702) 21 1-4848! iialh..lyiu.com

~'1\~~ ¡?~ 12



À Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: TOl02/1523

Alpha Analytcal Number: BMI05102720-05A
Client I.D. Number: 1523-MW04

Att:
Phone:
Fax:

Chris Zimerman
(614) 424-3779
(614) 424-3667

Sampled: 10/26/05
Received: 10/27/05

Analyzed: 11/03/05

Volatile Organcs by GC/MS
EP A Method SW8260B

Reporting

Compound Concentration Umit Compound Concentration

1 Dichlorodifluoromelhane ND 1.0 1ig1 36 m,p-Xylene ND
2 Chloromelhane ND 2.0 1ig1 37 Bromofoim ND
3 Vinyl chlOlide ND 1.0 1ig1 36 Styene ND
4 Chlorolhane NO 1.4:1 1.0 1ig1 39 o-Xylen ND
5 Bromomelhane ND 4.0 1ig1 40 1,1.2,2-Telrachloroethan NO
6 Trichlorofluoromelhane ND 1.0 1ig1 41 1,2,3-Trichloropropane NO
7 l,l-Oichloroethene ND 1.0 1ig1 42 Isoproyl benzene NO
8 Dichloromethane ND 4.0 IiQ1 43 Bromobenzene NO
9 lrans-l,2-Dlchloroelhene ND 1.0 IiQ1 44 n-Propylbenzene NO
10 Methyl tert-buty ether (MTBE) ND 0.50 IiQ1 45 4-Chlorololuene NO
11 l,l-Oichloroethane ND 1.0 1i¡¡ 46 2-Chlorololuene ND
12 cis-l,2-Dlchloroethene NO 1.0 1i¡¡ 47 1,3,5-Tnmethylbenzene NO
13 Bromochloromethane NO 1.0 IiQ1 48 tert-Bulybenzene ND
14 Chloroform ND 1.0 IiglL 49 1.2,4- Tnmethylbenzene NO
15 2,2-Oichloropropane NO 1.0 1i¡¡ 50 sec-Bulybenzene NO

16 1.2-Oichloroethane NO 1.0 1ig/ 51 1,3-Dichlorobenzene ND

17 1,l,1-Trichloroethane ND 1.0 1ig/ 52 1,4-Dlchlorobenzene ND
18 1,1-Oichloropropene ND 1.0 IigI 53 4-lsopropyttoluene ND

19 Carbon tetrachloride ND
\¡O-

1.0 IigI 54 1,2-Dichlorobenzene ND
20 Benzene ND 0.50 IigI 55 n-Butybenzene ND
21 Olbromomethane ND 1.0 IigI 56 1 ,2-Dibromo-3-chloropropane (DBCP) ND
22 1,2-Oichloropropane ND 1.0 IigI 57 1,2,4- Trichlorobenzene ND
23 Trichloroethene ND 1.0 1i¡¡ 58 Naphthalene ND
24 Bromodichloromelhane ND 1.0 IigI 59 Hexachlorobutadlene ND
25 cis-l.3-Dlchloropropene ND 1.0 Iill 60 1,2,3. Trichlorobenzene ND
26 trans-l,3-Dichloropropene ND 1.0 Iill 61 Surr. 1.2-Dichloroelhane., 113
27 1,1.2-Trichloroethane ND 1.0 1ig/ 62 Surr: Toluene-d8 95

28 Toluene ND iAJ 0.50 1i¡¡ 63 Surr 4-Bromofluorobenzene 99
29 l,3.Oichloropropane ND 1.0 1ig/
30 Dibromochloromethane ND 1.0 1ig/
31 l,2-Dibromoethane CEO B) NO 4.0 IiQi
32 T elrachloroelhene NO 1.0 IiQi
33 1,1.1.2-Telrachloroelhane NO 1.0 1ig/
34 Chlorobenzene ND i,T 1_0 IiglL
35 Elhylbenzene ND Jt 0.50 IiQi

Some Reporting Limits were increased due to sample foaming.

No Benzene was obsered above an estimated reprting limit of 0.25 Iig1.

NO = Not Detected~~ L~~~ D~~
Roger L. Schll Pb.D.. Laratory Diecor. . Rady a.1me., Laratory Maer. . Walter J-lnhm Quaiy Asurance Offer

Sacamento. CA. (916) 366.9089/l. Vegu, NY' (702) 28148481 iDfO&alha-icaLcom

~"\ \119 o\(

Reporting

limit

II)' 0.50 Iig1L

I.J
1.0 Iig1L
1.0 Iig1L

J¡ 0.50 1ig!
1.0 Iig1L
4.0 1ig!

"'J 1.0 Iig1L
1.0 IIWL
1.0 IiglL
1.0 IIWL
1.0 "WL
1.0 IIWL
1.0 IIWL
1.0 IIWL
1.0 IIWL
1.0 IIWL
1.0 IIWL
1.0 Iig1L
1.0 Iig1L
1.0 Iig1L
6.0 IiQi

v'J 4.0 "g1L
4.0 "gI
4.0 IIWL

iA 4.0 J,QIL

%REC
%REC
%REC

d
Report Date

Page i of 1
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À Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Spar. Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: TO 102/1523 

Alpha Analytical Number: BMI05102720-06A
Client I_D. Number. 1523-MW05

Att:
Phone:
Fax:

Chrs Zimerman
(614) 424-3779
(614) 424-3667

Sampled: 10/26/05
Received: 10/27/05

Analyzed: 11/03/05

Volatile Organcs by Ge/MS
EP A Method SW8260B

Reporting

Compound Concentration Limit Compound Concentration

1 Dlchlorodlfluoromethane NO 1.0 .igI 36 m,p-Xylene NO

2 Chloromethane NO 2.0 .igI 37 Bromolorm NO

3 Vinyl chloride NO 1.0 .igI 38 Styrene NO

4 Chloroethane NO \AJ 1.0 .igI 39 o-Xylene NO

5 Bromomelhane NO 4.0 .igI 40 l,l.2,2-Telrachloroelhane NO

6 Trlclomfluoromelhane NO 1.0 .igI 41 1,2,3- Trichloropropane NO

7 l,l-0ichloroethene NO 1.0 .igI 42 Isopropytbenzene NO

8 Dichloromelhane NO 4.0 1l¡¡ 43 Bromobenzene NO

9 lrans-l,2-Dlchloroelhne NO 1.0 ¡J 44 n-Propylbenzene NO

10 Methyl tert-but BthBr (MTBE) NO 0.50 u¡¡ 45 4-Chlorololuene NO

11 l,l-Dichloroethane NO 1.0 u¡¡ 46 2-Chlomtoluene NO

12 cis-l,2-0Ichloroethene NO 1.0 .i~1L 47 l,3,5-TrimelhylbenzenB NO

13 Bromochloromethane NO 1.0 u~1L 48 tert-Butbenzene NO

14 Chloroform NO 1.0 .i¡¡ 49 1.2,4- Trimethylbenzene NO

15 2.2-0ichloropropane NO 1.0 1l¡¡ 50 sec-Butbenzene NO

16 1.2-DichloroBlhanB NO 1.0 .i¡¡ 51 l,3-Dlchlorobenzene NO

17 1,1,1- Trichloroethane NO 1.0 1l¡¡ 52 l,4-Dichlombenzene NO

18 l,l-0lchloroprope NO 1.0 IlgI 53 4-lsopropyttoluene NO

19 Carbon tetrachloride NO 1.0 .igI 54 l,2-Dlchlombenzene NO

20 Benzene NO 0.50 i.gI 55 n-ButbenzBne NO

21 Dibromomelhne NO 1.0 IlgI 56 1.2-Dibmmo-3-chlompmpane (OBCP) NO

22 l,2-0lchloropmpane NO 1.0 .igI 57 l,2,4-Trichlorobenzene NO

23 Trichloroethene NO 1.0 .ig/ 58 Naphthalene NO

24 Bmmodichloromethane NO 1.0 1l91L 59 Hexachlorobutadiene NO

25 cls-l,3-0ichloropropene NO 1.0 .i¡¡ 60 1,2,3- Trichlorobenzene NO

26 Irans-l.3-Dichloropropene NO 1.0 1l¡¡ 61 Surr l,2-0lchloroethane.o4 112

27 l,l,2-Trichloroethane NO 1.0 .i¡¡ 62 Surr ToIuene.( 94

28 Toluene NO 0.50 .i¡¡ 63 Surr. 4.Bromofluombenzene 99

29 1,3-Dichloropropane NO 1.0 u¡¡
30 Dlbmmochloromethane NO 1.0 u¡¡
31 l,2-DibromoethanB (eOB) NO 4.0 1i¡¡
32 Tetrachloroelhene NO 1.0 1i¡¡
33 1,1,1,2- Tetrachlorothne NO 1.0 1i¡¡
34 Chlorobenzene NO 1.0 .ig/
35 ElhylbenzenB 1.1 0.50 iig/

Reporting

Limit

0.50 .ig/
1.0 .ig/
1.0 .ig/L

0.50 u¡¡
1.0 .ig/
4.0 iig/L
1.0 iig/
1.0 uWL
1.0 uWL
1.0 1i¡¡
1.0 ug/
1.0 .i¡¡
1.0 u¡¡
1.0 ug/L

1.0 uglL
1.0 uglL
1.0 uglL

1.0 iig/
1.0 ug!
1.0 Iig/L
6.0 Iig/L
4.0 iig/L
4.0 ug/L
4.0 iig/L
4.0 IiWL

%REC
%REC
%REC

Some Reporting Limits were increaed due to sample foamg.

No Benzene was obsered above an estimated reporting limit of 0.25 iig/L.

NO = Not Detected~~ ~¿;,¿~ D~~ #
i 1/9/05

Report Date

Rogcr L Scholl Ph.D., lantory Dio:OT. i Ran Gardi, Laboratory Maa¡cr' . WalIa" Hidi Quy Aasuance Ofer
Sacramto, CA. (916) 36.9089/ La V'l". NV. (702) 281-48481 infoi¡aI..ic.oom

Page I of I
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À Alpha Analytical, Inc.
255 Glendale Ave. . Suite 2 I . Sparks, Nevada 8943 1-5778

(775) 355-1044. (775) 355-0406 FAX .1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institie Att: Chris Zimerman
50S King Avenue Phone: (614) 424-3779
Columbus, OR 43201 Fax: (614) 424-3667
Job#: TOI02/1S23

Alpha Analytcal Number: BMIOS 102720-07 A Sampled: i 0/26/0S
Client LD_ Number: 1523-MW06 Received: 10/27/05

Analyzed: 11/03/05

Volatile Organcs by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Umi! Compound Concentration Limit

1 Oichlorodifluoromethane NO 1.0 lJiL 36 m,p-Xylene NO 0.50 ¡.giL
2 Chloromethane NO 2.0 ¡.gI 37 Bromoform NO 1.0 ¡.g/L

3 Vinyl chloride NO 1.0 ¡.gI 36 Styrene NO 1.0 ¡.g/L
4 Chloroelhane NO UJ" 1.0 ¡.gI 39 o-Xylene NO 0,50 ¡.g/
5 Bromomelhane NO 2.0 ¡.gI 40 1,1 ,2.2- Tetrachloroethane NO 1.0 ¡.g/L
6 Trichlorofluoromethane NO 1.0 ¡.gI 41 1,2,3- Trichloropropane NO 2.0 ¡.g/L
7 1,1-Dichloroethene NO 1.0 ¡.giL 42 Isopropylbenzene NO 1.0 ¡.gI
8 Oichloromethane NO 2.0 ¡.g/ 43 Bromobenzene NO 1.0 ¡.g/
9 trans-l,2-0iChloroethene NO 1.0 ¡.giL 44 n-Propylbenzene NO 1.0 ¡.¡¡L

10 Methyl ler-but elher (MTB E) NO 0.50 ¡.giL 45 4-Chlorotoluene NO 1.0 ¡.¡¡L

11 1,I-Dichloroethane NO 1.0 ¡.g/ 46 2-Chlorotoluene NO 1.0 ¡.g/
12 cis-l.2-0ichloroethene NO 1.0 ¡.giL 47 1,3.5-Trimethylbenzene NO 1.0 ¡.¡¡L

13 Bromochloromelhne NO 1.0 ¡.giL 48 lert-Butylbenzene NO 1.0 ¡.g/
14 Chlorolonn NO 1.0 ¡.g/ 49 1,2,4-Trfmethylbenzene NO 1.0 ¡.g/
15 2,2-0ichloropropane NO 1.0 ¡.g/ 50 sec-Butybenzene NO 1.0 ¡.¡¡L

16 1.2-Dichloroelhne NO 1.0 ¡.g/ 51 1,3-0ichlorobenzene NO 1.0 ¡.g/L
17 1,1,1- Trichloroethane NO 1.0 ¡.g/ 52 1,4-0ichlorobenzene NO 1.0 ¡.¡¡L

18 1,1-Dichloropropene NO 1.0 ¡.gI 53 4-/sopròpyltoluene NO 1.0 ¡.g/L
19 Carbn letrachloride NO 1.0 ¡.giL 54 1,2-oichlorobenzene NO 1.0 ¡.¡¡L

20 Benzene NO 0.50 ¡.giL 55 n-Butybenzene NO 1.0 ¡.g/L
21 Oibromomethane NO 1.0 ¡.giL 56 1 ,2.0IbromO-3-chloropropane (OBCP) NO 5.0 ¡.g/L
22 1,2-Dichloropropane NO 1.0 ¡.g/ 57 1,2,4- Trichlorobenzene NO 2.0 ¡.g/
23 Trihloroethene NO 1.0 ¡.g/ 58 Naphlhlene NO 2.0 ¡.g/L
24 Bromodichloromethane NO 1.0 ¡.g/ 59 Hexachlorobutadiene NO 2.0 ¡.¡¡L

25 cis-I ,3.0ichloropropene NO 1.0 Ilg/ 60 1,2,3-Trfchlorolinzene NO 2.0 ¡.¡¡L

26 trans-l,3-0Ichlororopene NO 1.0 ¡.giL 61 Surr. 1,2-0Ichlorothane-d 114 %AEC
27 1,1,2-Trichloroethane NO 1.0 Ilg/ 62 Surr. T oluane-d8 91 %AEC
28 Toluene NO 0.50 ¡.g/ 63 Surr. 4-Bromofluorobeene 100 %AEC
29 1.3-OIchloropropane NO 1.0 ¡.g/
30 Oibromochloromethane NO 1.0 ¡.g/
31 1 ,2-Dibromoethane (EDB) NO 2.0 ¡.g/
32 Tetrachloroethene NO 1.0 ¡.g/
33 1,1,1,2-Telrachloroethane NO 1.0 ¡.g/
34 Chlorobenzene NO 1.0 Ilgi
35 Ethylbenzene NO 0.50 ¡.giL

No Benzene was obseed above an estimated reprting limit ofO.2S ¡.glL.

NO = Not Detected~~ L~~ D~~ /1
Report Date

Page i of i

Roger L. SchoD. PhD.. Laratory Dloitor' ~ RMdy Gan. Laboraory Maager' ~ Waler Hinchman Quty Asuranc Offer
Sacr~ento. CA . (916) 366-9089/ La Vcgæ, NV . (702) 28 1-48481 ino~alpha-anytical.com
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" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute At1: Chris Zimmerman
505 King Avenue Phone: (614) 424-3779
Colwnbus, OR 43201 Fax: (614) 424-3667
Job#: T0102/1523

Alpha Analytical Number: BMI05102720-08A Sampled: 10/26/05
Client J.D. Number: 1523-MW07 Received: 10/27/05

Anlyzed: 11/04/05

Volatie Organics by GCIMS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Oichlorodifluoromethane NO 1.0 ~g/ 36 m,p-Xylene NO 0.50 ~g1L
2 Chloromethane NO 2.0 ~gJ 37 Bromoform NO 1.0 ~g1L
3 Vinyl chloride NO 1.0 ~g/ 38 Styrene NO 1.0 ~glL
4 Chloroethane NO 1..) 1.0 ~g/ 39 o-Xylne NO 0.50 ~gI
5 B romomethane NO 2.0 ~gI 40 1.1,2,2-Tetrachloroethane NO 1.0 ~g/L
6 Trichlorofluoromethane NO 1.0 ~g/ 41 1,2,3- Trichloropropane ND 2.0 ~gI
7 l,l-Dichloroethene NO 1.0 ~gJ 42 lsopropylbenzene ND 1.0 ~glL
8 Dichloromelhane NO 2.0 ~gJ 43 Bromobenzne ND 1.0 ~glL
9 Irans- I .2-0ichloroethene NO 1.0 ~gJ 44 n-Proylbenzene NO 1.0 ~WL
10 Methyl tert-buty ether (MTBE) NO 0.50 ~gJ 45 4-Chlorotoluene NO 1.0 ~WL
11 1.1-Dichlorothane NO 1.0 ~gJ 46 2-Chlorotoluene NO 1.0 ~g/L
12 cis-l.2-0ichloroethene NO 1.0 ~g/ 47 1 ,3,5- Trimelhylbenzene NO 1.0 ~WL
13 Bromochloromethane ND 1.0 ~gJ 48 tert-Butybenzel1 ND 1.0 ~WL
14 Chloroform NO 1.0 ~gJ 49 1,2,4- Trimelhylbenzene NO 1.0 ~WL
15 2,2-Dichloropropane NO 1.0 ~gJ 50 sec-Butybenzene NO 1.0 ~g/L
16 l,2-D1chloroathane NO 1.0 ~gJ 51 1.3-0ìchlorobenzene NO 1.0 ~WL
17 1,1.1- Trichloroethane NO 1.0 ~gJ 52 l,4-0lchtorobenzene ND 1.0 ~g/
18 1 ,l-D1chloropropne NO 1.0 ~gJ 53 4-lsopropylloluene ND 1.0 ~g1L
19 Carbn tetrachlori NO 1.0 IJ 54 l,2-Dichlorobenzene NO 1.0 ~glL
20 Benzene NO 0.50 ~gI 55 n-Butbenzene NO 1.0 ~g1L
21 Oibromornthane NO 1.0 ~gI 56 l,2-0Ibromo-3-chloropropane (DBCP) ND 5.0 ~WL
22 l,2-Dichloroprone NO 1.0 ~gJ 57 1,2,4- Tnchlorobenzene ND 2.0 ~g/
23 Trichloroethene NO 1.0 ~glL 58 Naphthlene NO 2.0 ~gI
24 Bromodichlorometjane NO 1.0 ~gJ 59 Hexachlorobutadiene NO 2.0 ~g1L
25 cis-l,3-0ichloropropene NO 1.0 ~glL 60 1,2,3-Trlchlorobenzene NO 2.0 ~g/
26 trans-l.3-Dichloropropene ND 1.0 ~glL 61 Surr 1.2-0Ichloroethane-d4 117 %REC
27 1,1,2-Trlchloroethane NO 1.0 ~g/ 62 Surr T oluene-d8 93 %REC
28 Toluene NO 0.50 ~g/ 63 Surr. 4-Bromofluorobenzene 99 %REC
29 1.3-0ichloroproane NO 1.0 ~g/
30 Oibromochloromethane NO 1.0 ~g/
31 1.2-0Ibromoelhane (EDB) ND 2.0 ~g/
32 Tetrachloroethene ND 1.0 ~g/
33 1,1.1.2- Tetrechlorothne ND 1.0 ~g/
34 Chlorobenzene ND 1.0 ~gI
35 Ethvlbenzel1 NO 0.50 ~gI

No Benene was obsered above an estimated reprting Iimii of 0.25 ¡iglL.

ND = Not Detected~~ ~7J~ D~~ d
Report Date

Rogtt L. Schll. Ph D.. Laboratory Diror. . 1ldy Gardn, Laboll(i1) Maef. . Wslef Hihm Qu Asurance Offcer
S""..cuio, CA. (916) 366-9089! i. Vcg... NV. (702) 281-4848/ õn(1a/ph..icoLcom

Page i of I
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À Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
50S King Avenue
Columbus, OR 43201
Joh#: TOI02/1S23

Alpha Analytical Number: BMI05l02720-09A
Client J.D. Number: l523-QCFB

Att:
Phone:
Fax:

Chris Zimerman
(614) 424-3779
(614) 424-3667

Sampled: 10/26/05
Received: 10/27/05

Analyzed: i 1/03/05

Volatile Organics by Ge/MS
EP A Method SW8260B

Reporting
Compound Concentration Limit Compound Concentration

1 Oichlorodifluoromethane ND 1.0 iig! 36 m,p-Xylene ND
2 Chloromethne NO 2.0 IJ 37 Bromoform ND
3 Vinyl chloride NO 1.0 iig! 38 Styrene NO
4 Chloroethane ND lA:r 1.0 iig! 39 a-Xylene ND
5 Bromomethne NO 2.0 iig! 40 1,1,2,2- T etrachloroelhane NO
6 Trichlorofluoromethane ND 1.0 iig/ 41 1,2,3-Trichloropropane NO
7 1 ,1-Dichloroethene NO 1.0 iig! 42 Isoproylbenzene NO
8 Oichloromethane NO 2.0 iiQIL 43 Bromobenzene NO
9 Irans-l,2-0ichloroethene NO 1.0 iig! 44 n-Propylbenzene ND
10 Methyl tert-but ether (MTBE) NO 0.50 IJWL 45 4-Chlorotoluene ND
11 1,1-D1chloroethane NO 1.0 1Jg! 46 2-Chlorololuene ND
12 cis-l,2-0ichloroethene NO 1.0 IJWL 47 1.3,5-Trimelhylbnzene NO
13 Bromochloromellne NO 1.0 1Jg! 48 tert-Butybenzene NO
14 Chloroform NO 1.0 1Jg! 49 1.2,4-Trimethylbenzene NO
15 2,2-Dichloropropane NO 1.0 1Jg! 50 sec-Butybenzene ND
16 1,2-Dichloroethane NO 1.0 IJQI 51 1,3-Dlchlorobenzene ND
17 1,1,1- Trichloroethane NO 1.0 1Jg! 52 1,4-Dlchlorobenzene NO
18 1,1-Dichloropropene NO 1.0 1J91L 53 4-lsopropylloluene NO
19 Carbon tetrachloride NO 1.0 1J91L 54 1,2-Dlchlorobenzene NO
20 Benzene NO 0.50 1Jg! 55 n-Butybenzene I ND
21 Oibromomethane NO 1.0 1Jg/ 56 -1 ,2-0Ibromo-3-chlororopane (OBCP) NO
22 1,2-Dichloropropane NO 1.0 1Jg! 57 1,2,4-Trichlorobenzene ND
23 Trichloroethene NO 1.0 1Jg! 58 Naphthalene i ND
24 Bromodichloromethane NO 1.0 1Jg! 59 Hexachlorobuladiene ND
25 cls-l,3-0ichloropropene NO 1.0 1Jg! 60 1,2,3- Trichlorobenzene ND
26 Irans-l,3-0ichloropropene NO 1.0 1Jg! 61 Surr 1,2-Dichloroelhane-c4 116
27 1,1,2- Trichloroethane NO 1.0 1Jg! 62 Surr. Toluen-d 91
28 Toluene 0.80 0.50 1Jg! 63 Surr 4-Bromofluorobenzne 104
29 1,3-D1chloropropane NO 1.0 1Jg!
30 Oibromochloromethane NO 1.0 IJ¡¡
31 1,2-Dibromoethane (EDB) NO 2.0 IJ¡¡
32 T elrachloroethne NO 1.0 1Jg!
33 1,1 ,1,2- T etrachlorothane NO 1.0 IJ¡¡
34 Chlorobenzene NO 1.0 1Jg!
35 ElhylbnzBne NO 0.50 1Jg!

Reporting
Limit

No Benzene was obseied above an estimated reporting limt orO.2S flgI.

ND = Not Detected~~ 4~~ D~~
Raga- L, Schl~ PhD.. Laboraory Diecor. . Ra Gardner, Laboraory Malger. . Waller Hithmai Qual AsSuriiCC Offer

5"""''''0. CA' (916) 366-9089 ILlS V",IS. NV . (702) 281-8481 inoi¡iupb.-oico.com

~~\y\q 0'.

0.50 I1g1L

1.0 IJg/L

1.0 1Jg!
0.50 1J9/L

1.0 1J9/L

2.0 1Jg!
1.0 I1gIL

1.0 11~/L

1.0 IJ~/L

1.0 IJWL

1.0 IJWL
1.0 I1WL
1.0 IJWL
1.0 IJWL

1.0 iiwL
1.0 IJQ/L

1.0 IJWL
1.0 iig!
1.0 119/L

1.0 1Jg!

5.0 I1g/L

2.0 IJgIL

2.0 IJg/L

2.0 IJ~/L

2.0 IJQ/L

%REC
%REC
%REC

~
11/905

Report Date

Page I of I
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À Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus.OH 43201
Job#: TOl02/1523

Alpha Analytical Number: BMI05102720-10A
Client 1.0. Number: 1523-QCEB

Att:
Phone:
Fax:

Chris Zimerman
(614) 42L3779
(614) 424-3667

Sampled: 10/26/05
Received: 10/27/05

Analyzed: 11/03/05

Volatile Organcs by GC/MS
EP A Method SW8260B

Reporting

Compound Concentration Limit Compound Concentration

1 Oichlorodifluoromelhane NO 1.0 ¡.g! 36 m,p-Xylene NO
2 Chloromellne NO 2.0 ¡.g! 37 Bromoform NO
3 Vinyl chloride NO 1.0 ¡.¡i sa Styrene NO
4 Chloroelhane NO \AJ' 1.0 ¡.g! 39 o-Xylne NO
5 Bromomelhane NO 2.0 ¡.g! 40 l,l,2,2.Telrachloroethane ND
6 T richlorofluoromethane NO 1.0 ¡.g! 41 1,2,3- Trichloropropane ND
7 1.1.Dichloroethane NO 1.0 ¡.g! 42 Isoprolbenzene NO
e Dlchloromelhane NO 2.0 ¡.¡i 43 Bromobenzene ND
9 Irans-l,2-0icloroelhene NO 1.0 ¡.¡i 44 n-Propylbenzene ND
10 Melhyl tert-butyl elher (MTBE) NO 0.50 ¡.¡i 45 4-Chlorololuene ND
11 l,l-0ichloroellne NO 1.0 ¡.¡i 4B 2-Chlorotoluene ND
12 cls-l,2-0Ichloroelhene NO 1.0 ¡.¡i 47 l,3,5-Trimethylbenzene ND
13 Bromochloromethane NO 1.0 ¡.Rl 48 lert.Bulybenzene ND
14 Chloroform NO 1.0 ¡.!l 49 1,2,4-Trimethylbenzene NO
15 2,2-Dichloropropane NO 1.0 ¡.!l 50 sec-Bulybenze ne ND
16 1,2.Dichlorothane NO 1.0 ¡.!l 51 1,3-Dichlorobenzene ND
17 1,l,l-Trichlor08lhane NO 1.0 ¡.!l 52 1,4-Dichlorbenzene ND
18 l,l-Dichloropropene NO 1.0 ¡.g! 53 4-lsopropyltoluene ND
19 Carb tetrachloride NO 1.0 ¡.g! 54 l,2-Dlchlorobenzene NO
20 Benzene NO 0.50 ¡.g! 55 n-BUlybenzenø ND
21 Oibromomethane NO 1.0 ¡.g! 56 1,2.0ibro-3-hloropropana (DBCP) NO
22 l,2.Dichloropropane NO 1.0 ¡.g! 57 1,2,4- Tnchlorobnzene ND
23 Trichloroethane NO 1.0 ¡.Q! 58 Naphthalene NO
24 Bromodlchloromethane NO 1.0 ¡.g! 59 Hexachlorobutadiene NO
25 cis-l,3-0ichloropropene NO 1.0 ¡.ljL 60 1,2,3- Tnchlorobenzene ND

26 Irans-l,3-0ichloropropene NO 1.0 ¡.ii 61 Surr. l,2.0ichloroelhana-d 119
27 l,l,2-Trichloroethane NO 1.0 i.!l 62 Surr. Toluene-de 92
2e Toluene O.ei 0.50 i.g! 63 SUIT 4.Bromofluorobenzene 107
29 1,3-Dichloropropane NO 1.0 i.!l
:i Oibromochloromelhane NO 1.0 i.¡i
31 l,2-Dibromoethane CEDB) NO 2.0 ¡.¡i
32 Tetrachloroethene NO 1.0 i.¡i
33 1,1,1,2- T etrachloroelhane NO 1.0 i.!l
34 Chlorobenzene NO 1.0 i.g!
35 Ethylbenzene NO 0.50 i.g!

Reporting

Limit

No Benene was obsered above an estimated reporting limit of 0.25 flglL.

NO = Not Detected~~ A1-7~-L D~~
Roga L. Schll Ph.D., Laboratory Director. . Ra Gar, .Lraory Mma-. . Waltci Hinchman Qu Atsuranc Offc:

Sacamcnlo. CA . (916) 366-90891 La Veg... NY . (702) 281-4848 i iniyolpl..aoícocom

\0l- \') ~ 0 \(

0.50 ¡.g/
1.0 ~glL

1.0 ~g/L
0.50 ~g/L
1.0 ~g/
2.0 ~g!
1.0 ~g/L
1.0 ~ljL
1.0 i.ljL
1.0 ~ljL
1.0 ~!lL
1.0 ~ljL
1.0 Ii!lL
1.0 ¡.ljL
1.0 Ii!lL
1.0 ¡.!l
1.0 iiljL
1.0 iig/L
1.0 ~g/L
1.0 ¡.g!
5.0 ~glL
2.0 ~glL
2.0 ~g/L
2.0 ¡.g!
2.0 ~g/

%REC
%REC
%REC

~/
1l/9/05

Report Date

Page 1 of i
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À Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . i -800-283-1183

ANALYTICAL REPORT

Battelle Memonal Institute Att: Coos Zimerman
505 King Avenue Phone: (614) 424-3779
Colwnbus,OH 43201 Fax: (614) 424-3667
Job#: TO 102/1523 

Alpha Analytical Number: BMI05 102720-1 i A Samled: 10/26/05
Client J.D. Number: 1523-QCTB Received: 10/27/05

Analyzed: 11/03/05

Volatile Organcs by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Oichloroifluoromelhane NO 1.0 ¡Jg/L 36 m,p-Xylene NO 0.50 ¡Jg/L
2 Chloromethane NO 2.0 ¡JgI 37 Bromoform NO 1.0 ¡Jg/
3 Vinyl chloride NO 1.0 ¡JgI 36 Styrene NO 1.0 ¡Jg/
4 Chloroethene NO If 1.0 ¡JgI 39 o-Xylene NO 0.50 ¡JglL
5 Bromomethane NO 2.0 ¡JgI 40 1,1,2,2- Tetrachloroethane NO 1.0 ¡Jg/L
6 Trichlorofluoromelhane NO 1.0 ¡JgI 41 1,2,:i-TriChloropropane NO 2.0 ¡JglL
7 l,l-0ichloroelhene NO 1.0 ¡JgI 42 lsopropylbenzene NO 1.0 ¡Jg/
8 Oichloromethane NO 2.0 ¡JgI 43 Bromobenzene NO 1.0 ¡Jç¡
9 Irans-l,2-0Iclloroethene NO 1.0 ¡Jç¡ 44 n-Propylbenzene NO 1.0 ¡JglL
10 Methyl tert-buty ether (MTBE) NO 0.50 ¡JWL 45 4-Chlorololuene NO 1.0 ¡Jç¡
11 l,l-0ichlorothne NO 1.0 ¡JWL 46 2.Chlorotoluene NO 1.0 ¡Jg/L
12 cis-l,2-0ichloroelhene NO 1.0 IJWL 47 l,3,5-Trimethylbenzene NO 1.0 IJg/L
13 Bromochloromelhane NO 1.0 IJWL 48 lert'Butybenzene NO 1.0 IJg/L
14 Chlorofor NO 1.0 ¡JWL 49 1,2,4- Trimethylbenzene NO 1.0 ¡Jg/L
15 2,2-Olchloropropane NO 1.0 ¡Jç¡ 50 sec-Butybenzene NO 1.0 ¡JWL
16 1,2-0Ichloroethane NO 1.0 1Jç¡ 51 1,3-0ichlorobnzene NO 1.0 IJg/L
17 1,1,1- T riclloroethane NO 1.0 ¡JWL 52 1,4.0ichlorobenzene NO 1.0 ¡Jç¡
18 l,l-0ichloropropene NO 1.0 ¡JgI 53 4-lsopropytoluene NO 1.0 ¡Jg/L
19 Calbn tetrchloride NO 1.0 ¡Jg/ 54 1,2-0Ichlorobenzene NO 1.0 ¡JWL
20 Benzene NO 0.50 ¡JgI 55 n-Butybenzene NO 1.0 ¡Jg/L
21 Oibromomethane NO 1.0 ¡JgI 56 1 ,2-0Ibromo-3'chlOropropane (OBCP) NO 5.0 ¡JgI
22 l,2-0ichloropropne NO 1.0 ¡Jg/ 57 1,2,4- Tnchlorobenzene NO 2.0 ¡Jg/L
23 Trichloroethene NO 1.0 ¡JgI 58 Naphthalene NO 2.0 ¡JwL
24 Bromodlchloromethane NO 1.0 ¡Jg/ 59 HexachlorobUladlene NO 2.0 ¡Jg/L
25 cls-l,3-0ichloropropene NO 1.0 ¡Jg/L 60 1,2,3- Trichlorotenzene NO 2.0 ¡Jg/L
26 trans-l,3-0ichloropropene NO 1.0 ¡JWL 61 Surr. 1,2-0Ichloroelhane-d4 114 %REC
27 1,1,2-Triclloroethane NO 10 uii 62 Surr Toluene-d8 95 %REC
28 Toluene NO 0.50 uWL 63 Surr 4-Bromolluorotenene 106 %REC
29 l,3-Oiclloropropane NO 1.0 uWL:i Oibromochloromethane NO 1.0 uii
:ii l,2-0ibromoethane (EDB) NO 2.0 uç¡
32 Tetrachloroethene NO 1.0 uç¡:i 1 ,1,1 ,2- T etrachloroelhane NO 1.0 uWL:i Chlorobnzene NO 1.0 ug!
35 Elhylbenzene NO 0.50 ug/L

No Benene was obsered above an estimated reporting limii of 0.25 ¡JglL.

NO = Not Detected~~ ~?~~ D~~ ~
Report Date

Roger L, Scholl Ph.D.. Laboratory Dircctor. . ~dy Gardner, Laboratory Maa-. . Walter Hihm, Qualty Asane Offcer
Sac,,,,,io. CA. (916) 366.9089/ i. Veg... NY. (702) 2814848/ in&;alpha-analical.com

Page I of 1
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LDC #: 14359A 1

SDG #: BMl051 02720 

Laboratory: Alpha Analvtical. Inc.

VALIDATION COMPLETENESS WORKSHEET
Level IIIIIV

Date: i.i,/')wr

Page:-iof--
Reviewer:~

2nd Reviewer:~
METHOD: GC/MS Volatiles (EPA SW 846 Method 8260B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

D Validatinn ArAa I I CnmmAnt~ I

i. Technical holding times ~W Samolina dates: 10 fir, ;6 ~

It
i

II. GC/MS Instrument performance check

III. Initial calibration A % R~f) rY
IV. Continuina calibration ,.W

V. Blanks A

VI. Surroaate soikes A

VII. Matrix soike/Matrix soike duolicates A

VIII. Laboratorv control samoles r- w 1,0;

IX. Reaional Qualitv Assurance and Quality Control N

X. Internal standards A

XI. Taraet comoound identification A Not reviewed for Level III validation.

XII. Comoound auantitation/CRQLs A Not reviewed for Level III validation.

XIII. Tentitatively identified compounds (TICs)
N Not reviewed for Level III validation.

XLV. System performance A Not reviewed for Level III validation.

XV. Overall assessment of data A

XVI. Field duplicates Np 1) = I
l 'Y

XVII. Field blanks ~W f~ == '1 .t :. to f-m :: /I

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet

lND = No compounds detected
R = Rinsate.

FB = Field blank

D = Duplicate
TB = Trip blank
EB = Equipment blank

Validated Samples: ** Indicates sample underwent Level IV validation
wiJ-h(

I-
1 1523-MW01 ** , 11 1523-QCTB 21 31

I

2 1523-MW01 Dup 12 1523-MW04MS 22 32

3 1523-MW02 13 1523-MW04MSD 23 33

4 1523-MW03 14 M~ik IIc.OivJllo~~ 24 34

5 1523-MW04 15 25 35

6 1523-MW05 16 26 36

7 1523-MW06 17 27 37

8 1523-MW07 18 28 38

t 1523-QCFB 19 \r 29 39
..,.

10 1523-QCEB 20 30 40

14359A1W.wpd



LDC#:
SDG#:

If ~~ -AI

~ ft X 0': I oi7~'
VALIDATION' FINDINGS CHECKLIST Page:--of~

Reviewer:--
2nd Reviewer:~'

, ,

Method: Volatiles EPA SW 846 Method 82608

Were all percent relative standard deviations (%RSD) and relative response factol'
RRF within meth crtera. for all CCCs and SPCCs?

/"

Did the initial calibration meet the curve fit acc tance criteria of ~ 0.990?

./
/'Was a curve fit used for, evaluation?

Was a continuing calibration standard analyzed at least once every 12 hours for.
each instrument?'

/'
Were all percent difference (%0) and relative response factors (RRF) within
method crteria for all CCCS and SPCCs?

Were all percent diference (%0) ~ 25% and relative response factors (RRF) ~
0.05?

r-

/
Was a method blank associated with eve sam Ie in this SDG?

Was a method blank analyzed at least once every 12 hours for each matrix and
concentrtion?

Was there contamination in the metho blanks? If yes. please see the Blanks
validation com leteness worksheet. .

W,fMe a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each
matrix in this SDG? If no. indicate which matrix doesiiot have an associated
MS/MSO. Soil / Water.

"

Were the MS/MSD pecent recveries (%R) and the relative percent differences
(RPD) wiin the ac limits? '

VnA-FI,W ?woo version 2.0



LDC#:
SDG#:

It'?5lAI
~M 1 Dr; /0'2 7io

VALIDATION FINDINGS CHECKLIST Page:_'tf "V

Reviewer: yr
2nd Reviewer:~

Validation Area Yes No NA Findin s/Comments

ieal batch?

Were the major ions (~ 10 percent relative intensity) in the reference spectrum
evaluated in sample spectrum?

Were relative intensities of the major ions within:! 20% between the samRle and thereference, spectfa? .
I ,

Did the raw data indicate that the laboratory performed a Iibra,ry search for all
required peaks in the chromatograms (sar;ples and blanks)?

Field: blanks were identifed ¡nthis ~DG.

Target compounds were detected in the field blanks.

\Jf"/LC:\1\ ') 11,,"'1 u.cr'inn ., n



TARGET COMPOUND WORKSHEET
f'i.
1~

ETHOD: VOA (EPA SW 846 Method 8260B)
-

~. Chloromethane' 5. TrI KK Titorha . CCC. te-Bu UUU. 1,2-Dllôflorthane

ß. eromomethane T. D1bmoloth . LL Mathyr1-byl athe ODD. 1,2,4- Tithyna VV. 4-Ethytoluene

C. Vinyl chorlde"
- U.1.1,2-Trlch~thane MM. 1,2-D3-lorone EEE.-seulybønz WWW. Ethanol .

-
-

D. Chloroethane V. Benzne
-

NN. Mathy et ketone FFF. 1.3-Dllonz . XX. DIlOprpy ether
-

E. Methylene chloride W. trønii1.3-Dllor 00. 2,2-Dlchloproiine GGG. p-lsorolu YY. tart-Butanol -

.

F: Acetone - . X. Broor' - PP. Brolomehane- - - HHH. 1,4-Dlclorobene l2. teit.eutylalchol

G. Carbon disulfde Y. 4-Methyl2-pøntano QQ. 1,1-Dlcloroprone II. n-Butbønzne AA. Ethy ter1-buty ether
.

H. 1,1-Dlchloroethene" - . Z. 2-HexanQne RR. Dlbmothane JJJ. 1,2-D1chlorona . BBBe. tert-~ methyl ather .

i. 1,1-Dlchloroathane' AA Tetrachlorohane 5S. 1,3-Dlchloroprane - - KKK. 1,2,4- Ti1ornzne CCCC.1-chlorhexane

J. 1,2-Dlchtoroethene, total Be.1,1,2,2-Tetrachlorohøn" TT. 1.2-Dlb~hane LL. HBXchloren DDDD. Isoøpyl alcohol
-

K. Chloroform.. CC. Tolene" W.1,1,1,2-Tetrlothan.ë_ ~MM. Naphthelen - EEEE. Acnltil-
- " -

L. 1,2-Dlchloroethane DO. Chloe" W..lioprobønzne NNN. 1,2.3- Titoroe - FFFF. AcleIn
- -

M. 2-Butanone EE. Ethylbenzne" WW. Brobønzne OOO.1,3;6-Titlone GGGG. AconItrile -

N.1,1,1-Trlchlorothane FF. Stye xx 1.2.3- Trllorprone PPP. trnii1,2-Dlcene HHHH; 1,4-DIC)ne
- -c-

O. Carbon tetrachloride GG. Xylenes, tolsl YV. n-ropybønzne QQQ. cl1.2-DIne - ~I1. Isob alcol

P. eromodlctlloromethane HH. VIyl aceate
. . zz 2-chloue RRR. m,p-Xylene. JJJJ. Methacrllrlle

Q. 1,2-Dlchlororopane.. II. 2..lorothyIn ethe AM 1,3,6- Tilne SSS. ~XyI . KKK. Pnonlrle -

R. cls-1 3-Dlchloroorooene JJ. Dlchloroan 888. 4.:hloroluene - TT. 1.1.2- Trflo1..2-ti1thene LL :2- el Wr ~ÚAC4. .
.. = System performance check compounds (SPCC) for RRF: .. =. Calibration check~ñipounds (CCC) for %RSD.

'1

COMPNDL.wp



LDC # :J. ;- ,4/

SDG #: ~M1 O~ Jbi.72D

VALIDATION FINDINGS WORKSHEET
Technical Holding Times

Page:--of-l
Reviewer: JV

2nd Reviewer:~

~ circled dates have exceeded the technical holding times.
N N/A Were all cooler temperatures within validation criteria?'

METHOD: GC/MS VOA (EPA SW 846 Method 82608)--

dralysi~
Total #

Sample 10 Matrix Preserved Sampling Date Extraction date "
of Days Qualiier

.~
,~

~ l; W 10 I~lór - IIA2.hr 0 J'Æ.r/f
. i

I T
/Ã.._..:1"4 I' ,)

I (,11-:4- ì
. (Iv ('r on Iß: I lif.

.. SS ~t: 'UJlH m~
i

i/ 'NW y' ~fJ Lt-l

IrAA f w
,

ODD ,;

,~, :n kkk )

i

TECHNICAL HOLDING TIME CRITERIA

Water unpreserved: Aromatic within 7 days, non-aromatic within 14 days of sample collection.

Water preserved: Both within 14 days of sample collection.

Soil: Both within 14 days of sample collection,

HT.1SB



LOC #: 14- ~ ~ AI
SDG #: ~Nii 6~ 102.11-

VALIDATION FINDINGS WORKSHEET
Cãntlnulna Calibration PaQB:-lof-L

Reviewer: ~
. 2nd Reviewer:

METHOD: GC/MS VOA (EPA SW 846 Method. 8260) , .
Please see qualifcations below for all questions answered -N". Not applicable questlons:are identied as -NJA-. .

~ N. N/A Was a continuing calibration standard anålyed at least once every 12 hours .for each Instrment?
D) d i ti (RRF) . I thod itN NfA Were percent diferences (% an rea r8spo~e factors wi n me cr erla for all CCC's and SPCC.s ?Y(N N/A Were all %0 and RRFs within the vaidatin criteri of ~25 %0 and ~O.05 RRF ?

-

Rndlng %0 FIndin RRF# Date . Standard 10 Compond
(lmlt ~25.0%) (Umlt ~o.5) A.sociated Sampl.. QuallflcaUons

h/o ~ /0,( tJS"1i D'JJ.7 P' ~4. t; Air + '.fjlk .r/lAJ''A.-.-

- ,- --

- _.-
- - - ~--- -

.

.' -
. . .

.--
- -

._-,
'.

. . ."

"

. . -

-

-

.

..

. .

- "

-

-



LOC #:

SOG #:
r+?r- A,

i'Mro~/6'T~
VALIDATION FINDINGS WORKSHEET

Laboratory Control Samples (LCS)
Page: --ofi-

Reviewer: -3
2nd Reviewer: ~

METHOD: GC/MS VOA (EPA SW 846 Method 82608)

Please see qualifications below for all questions answered "N", Not applicable questions are identifed as "N/A" ,

M N NIA Was a LCS required?
~ Were the LCS percent recoveries (%R) and relative percent différence (RPO) within the QC limits?

LCS LCSD ,

# Date LCSlLCSD ID Compound %R (LImIts) %R (LImits) RPD (LImits) Associated Samples Qualifications

( ) ( ) ( ) -
Lab f ~J Cc ~ J.~ ) ( ) lrtf + /! 1I~ tv me /$-

( ) ( ) ( )
,

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( ) .

( ) ( ) ( )

( ) ( ) ( . )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( . )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( ) -

( ) ( ) ( )

LCSLCSD.1 S8



Page:--of--
Reviewer:~

2nd reviewer:

LDC #:
SDG #:

If 1~ A I

& M 1 0 So , o-i 1,;

VALIDATION FINDINGS WORKSHEET
Field Blanks

METHOD: GC/MS VOA (EPA SW 846 Method 8260B)~~
Sample:

Were field blanks identified in this SDG? .
Were target compounds detected in the field blanks?

Î ~ / Trip Blank / Rinsate / Other (circle one)

concentr~,~n
ComDound Units (/A4 'U

CC
'"

0.8-0

.

Sample: 10 Field Blank / Trip Blank / Rinsate / Other iV (circle one)

ComDound
concs~t~~n
Units Li

CC 0, r;/ v
.

.

Sample: Field Blank / Trip Blank / Rinsate / Other (circle one)

I
I

Concentration

I
Compound Units ( )

FLDBLK.15B



LDC#:
SDG #:

14~;-- A I
~ M! O-ç 1Oi.7)(

VALIDATION FINDINGS WORKSHEET
Initlal.Calibratlon Calculation Verification

- -
- Page:~åf~

Reviewer: % 

2nd Reviewer: - C) --

METHOD: GC/MS VOA (EPA SW 846 Method 82608)

The Relative Response-Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the _
following calculations:

RRF = (AJ(C.)/(A.)(CJ
average RRF = sum of the RRFs/number of standards
%RSD = 100 * (SIX

A. = Area of compound,
C. = Concentraton of compound,
S = Standard deviation of the RRFs
X = Mean of the RRFs

A. = Area of associated Internal standard
C. = Concentration of Internal standard

ReDorted Recalculated ReDorted Recalc .
I Recalculated I-

-

I I I

- -
- -

CalibratIon - RRF RRF Average RRF Average RRF
# Standard 10 - Date Compóund (Reference_Internal Standard) (1 r 0 std) ( 1'0 std) . (Initial) (Initial) %RSD %RSD

.

1 leAL ifJ/~7/CS Methylene chloride (1 st internal stndard) 3 ;C1&-e-1 e. 3~-¡ o,ll e¡y
o. ." q ". 1,., ~~er-

',j
- T"i~elemi (2nd Internal standard) ~ ,i~i¡. ? .1 Ii ~ 3.20 'l.~ .I, $- I-

f\Mrd-internai standard\- i .14 -l.7~~.~1-L ~.l ll 7.. 1..'-
- -

i -I I

2 Methylene chloride (1 st Internal stndard)-
'Trichlorethene (2nd Internal st.dard) --
Toluene (3rd internal stañdard\

- -

-I I ~ I I 1 i

--
Methyl~ne chloride (1 st internal sfandard)3

- -~ - -
,~ -.

- - Tilchrorethene (2nd Internal standard) . -~ - . --
-

Toluene- (3rd internal standard\
-

I I I I I -I - i

4 - - Methylene chloride (1l!t Internal standard)-- _.
-i- Trlchloretene (2nd Internal standard)

Toluen (3rd Interal standard) - -

Comments: Refer to Initial Calibration findim::is worksheet for list of Qualifcations and assoclated'samoles when reoorted results do not Baree within 1 0.0% of therecalculated results. '.
INICLC.1SB



LOC #: 143 ~ A I

SOG #:' "M' 0 S-70).72õ
VALIDATION FINDINGS_ WORKSHEET

Contlnulna Calibration Results Verification
Page:--of~

Reviewer: a"
2nd Reviewer: a. ~

METHOD: GC/MS VOA-(EPA SW 846 Method 82608)

The percent difference (%0) of the Initial calibration average Relative Response Factors (RRFs) and the continuing calibratlnn RRFs were recalculated -for the
compounds identifed below using the following calculation: - -
% Diference = 100 * (ave. RRF - RRF)/ave. RRF

RRF = (AJ (Cls)l.~Is)(CJ -
Where: ave. RRF = Inital calibration average RRF

. RRF = contnuing calibration RRF
Ax = Area of compound,-
C!, = Concentraton of compound.

A. = Area of associated Internal stdard
Cis = Concentration of Inlernal standard .

ReDorted R
II

ReDorted Recalculated.. - - I

: .

Calibration Average RRF RRF RRF %D %D

# Standard ID Date Compound (Reference Internal Standard) (InitIal) (CC) (CC)

1
t?' 1J b '1 2.1 tl h., l4s Methylene chlorIde (1st Internal standard) a.i/1v b, 11 4-_ Ó. n1 'f I- f,

- t.7--

Ti~&tene (2nd I~emal standard) ) . ¡ç ~-O~y ? 0 6-- ~.+ ,~ S' c.

Tnl~d Internal standard) ?J .140 ; . 11Y ), '1)v t.. v C,v
- - .. - -

2 Methylene chloride (1 st Internal stdar)

Trichiorethene (2nd Internal standard)
-

-

Toluene '3rd Internal standard)
-

3 Methylene chloride (1 st Internal standard)

Trlchlorethene (2nd Internal standard)
-

Toluene '3rd Internal standard)
-

-

I I I I i

-

4 - Methylene chloride (1st Internal standard) - -

-
Trlchlorethene (2nd Internal standad)

... -

- Toluene (ard Internal standard) - -

Comments: Refer to Continuim:: Calibration findinas worksheet for list of Qualificatións and associated samples when' reported results do not aaree within 10.0% of therecalculated results. -- . . .-' .'

CONCLC.1 se



LDC #:-l3 S- lt I
'SDG #:~O"21'

VALIDATION FINDINGS WORKSHEET
SurroÇlate Results Verification

Page:-iof--
Reviewer: ~

2nd reviewer:

METHOD: GC/MS VOA (EPA SW 846 Method 82608)

Th peen recoveres (%R) of surrogates were recalculated for th compounds iden below using ,the followng caulei:
..

" Recer: SF/SS ,* 100 '

Wher: SF OI Surrogste Fou i
SS .. Surcgste Spiked

Sample ID: -# I
,I

P..c:t P.cet
Surrogate Surrogate . Recvery R~ I P..cet

,

Spiked Fond Repored Reclated DIf....ce

Toluene
~ fR -'1 ~ Cft ~¿. ,(

Broinorobe,!ne
'). rq , 01 (0/ .

1,2-Oroth l. '2"2.~ (, T¡ , /:p II; L.

D1romolorometh

PlIcet "..cet
Surrogte Surrog-le Recver Rec P.cel

.
Spiked Fond Reponed R-iculaed DIf....ce

i

,

To....
,

. 8romotorobellene

1,2-Oroth
Dlbromolorometl

Sample ID:

. . ' ,

I PlIcent P..cet

surroglÌt. Surrogate Recover , Recver P..c..t

SpIked . Found Reponed . Reclculaed Dlff..ence

,
. .

To..ne
,

Bromotorobellene
,

1,2-Droeth
,

i

DImolorometh
i

Sample ID.

.
I

. r
,

PlIcent Percet I

i Surrogate Surrogate Re~overy Rec P..cet

Spiked , Found ,Reponed Reclclated DIfference

,

Tolu"ene .
i BromotoroJ?llene

i

1 ;2-Droeth
Dibromotorometl

i
"

Sample ID.

I '

.
,

I

rjlIcet i Percet

Surrogate . Surrogate i;caver Recver Percet

, Spiked Foun~ ' Reported Recalculated Difference

'Toluene .

,

,
i

Bromoftorobellene

. "

i

1,2-0lOrothe-
,

Dibromoforomethe
i

Sample 10.

_I U'I"AI'" "'~



LDC#:
SDG#:

1+,5" -//
ßNtt Or- joi72.lJ

VALIDATION FINDINGS .WORKSHEET
.Matrix Selke/MatrIx Spike Duplicates Results VerifIcation

Page:--of--
Reviewer: ~

2nd Reviewer: d/

METHOD: GC/MS VOA (EPA SW 846 Method 8260B)

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix 
spike duplicate were r.ecalcl,lated.for thé compounds Identifiedbelow using tne following calculation: '. _

% Recovery .. .1 00 * (sse. Se)/SA Where: sse.. SpIked sample concentaton -

SA .. SpIke added
SC .. Sample concentratIon

t¡PD =.1 MSC - MSDe L * ~(MSe + MSDC) MSC = Matrix spIke percent recoverY MSDe = Matrix spike duplicate percent r!3covery

MS/MSD sample: 1i-l1i .
.

Spike .Sample Spiked Sample Matrix S Ike
Added Concentration . Concentration.

1-
( IL ) (11 ) ( £\ ) Percent RecoVery RPD

MSD MS, MSD I Repotted Recalc. Re orted Recalc orted Recalculated

1 ,1-Dichloroethene sV 0 $1,2,' !ß 2- toY 1) 11 ilÐ-. 110 EJ
Trlchloroethene .+ci qi 'fJ erR 1~ 7.7
Benzene ~ Ji ?toy

qv 1.1~ to I,G B'. g
Toluene 4Gi. t +7.1 ~3.

. ~?
~" 4c, 2.8

"2, &

t7-7 -
. .

41.2 ~ .?o . ,.- Chlorobenzene is

Comments: Refer to Matrix Splke/Matrlx Spike DUPlicates flndlnas work~heet forllst of Qualifcations and associated samples when reported results do not aaree within10.0% of the recalculated results. - '. - .
--

MSDCLC.1SB



LDC#:~
SDG #: f?tvIOST()'-1"Ø

. VAll DÃTI ON FINDINGS .WORKSHEET
L.aborât~ry Control Sample Results Verification

.'., Page:--of~
Reviewer: . ~ .

2nd R,!viewer:== ~

METHOD: GC/MS VO~ (EPA SW 846 ~~thod 8?60B)

The percent recoveries (%R) and Relative Percent Diference (RPD) of the laboratoy control sample and laboratory co-ntrol sample duplicate (if applicable) were
recalculated for the compounds identifed below using the following calculation: -

o/~ Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration
SA = Spike added

RPD = I LCS - LCSD I * 2/(LCS :¡ LCSD)

LCS ID: i. MS.O-i wt1o'?A

LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery

i

-

I

-

I I
Spike Spiked Sample LCS LCSD LCS/LCSD
Added ' Concentration ~

- Compound ( 1.1 /L ) (lt" IL- ) ,. "Percent Recovery Percent Recovery
, RPD

-
.. '. LCS LCSD LCS LCSD ReDorted Recarc. ReDorted Recalc. . Reported Recalculated- - -, - --1,1-Dlchloroethene ip Nl Ilf~Ç J. A - l~ /l~

Trichloroethene 1'3 ß 'f ; 1'1 ---

Benzene - ').1V q7 17 -- -

Toluené
-

1.4(, qç 'f~ ~~-

Chlorobenzene v 4.fJ(n ei7 f.7 /l :.. -,

--
- -

--- -
-

- -
- -

- - --- , --
. -

-
-

- .- -- -
;t -

-
-

-
.

Comments: Refer to Laboratorv Control Sample findinas worksheet for list of ciualifcations and associated samples when reported results do not -aClree within 10.0%
of the recalculated results.

LCSCLC.1 S8



LDC #: 14-'7 A I

SDG #:JM -r DC I(¡ 'Y1-i'

VALIDATION FINDINGS WORKSHEET
Sample Caiculation Verific'ation

page:~J;~
Reviewer: . '

2nd reviewer:

GC/MS VOA (EPA SW 846 Method 82608) ,
Were all reported 

results recalculated and ,verifed for all 

level IV samples?

Were ell recalculated resul\" for detected taget compound.s agree within 10.0% af th report result?

Concentaton = lAJOJ(DA

Example:

(A (RRF) (V a)(%S) l

,

Ax
= Area of the characerisic ion (EIPP) for the .

\
Sample 1.0.

, NP
:

compo to be 
measured ,

A.
= Area of the characteristic ion (EICP) for the specific

Intern stard

.

Amont of Intemal standard added in nanograms

,

I. =
Cone. .. L ) ( )( )

(ng) , I
, ( ) ( )( )( )

RRF .. Relate response facor of the calibration stdard.

i.

Va .. Volume or weiht of sample prued In millliters (ml)

..

or gram (g).

Of .. Dilut facor.

%S = Percen solids. applicable to sons and solid
mates only.

.'

Reported Calculated

,
Concentration concentration

/I Sample 10
Compound

( ) ( ) Qualification
,

"

1 ,

. I
,

,.

I

,

.
I

,

.

I

--

I. ," ¡o
,

. ,

,

' ' I'

i

,

,
.

I

, .

.
,

,

I
,

, I

I
,

.

1



LDC Report# 14359A2

Laboratory Data Consu Itants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: October 26, 2005

LDC Report Date: December 13, 2005

Matrix: Water

Parameters: Polynuclear Aromatic Hydrocarbons

Validation Level: EPA Level III & iV

Laboratory: Alpha Analytical, Inc.

Sample Delivery Group (SDG): BMI05102720

Sample Identification

1523-MW01 **
1523-MW01 Dup
1523-MW02
1523-MW03
1523-MW04
1523-MW05
1523-MW06
1523-MW07
1523-MW04MS
1523-MW04MSD

**Indicates sample underwent EPA Level IV review

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359A2. B34 1



Introduction

This data review covers 10 water samples listed on the cover sheet including dilutions
and reanalysis as applicable, The analyses were per a modification of EPA SW 846
Method 8270C for Polynuclear Aromatic Hydrocarbons,

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above,

A qualification summary table is provided at the end of this report if data has been
qualified, Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature.

Blank results are summarized in Section V,

Field duplicates are summarized in Section XVi.

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV
review. A EPA Level ILL review was performed on all of the other samples, Raw data
were not evaluated for the samples reviewed by Level ILL criteria since this review is
based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value,

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria,

P Indicates the finding is related to a protocol/contractual deviation,

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359A2.B34 2



i. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

II. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals. All ion abundance
requirements were met.

IIi. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15,0% for each
individual compound and less than or equal to 30,0% for calibration check compounds
(CCCs).

For the purposes of technical evaluation, all compounds were evaluated against the
30.0% (%RSD) National Functional Guideline criteria, Unless noted above, all compounds
were within the validation criteria.

Average relative response factors (RRF) for all target compounds were greater than or
equal to 0,05 as required,

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies,

Percent differences (%D) between the initial calibration RRF and the continuing
calibration RRF were within the method criteria of less than or equal to 20,0% for
calibration check compounds (CCCs),

For the purposes of technical evaluation, all compounds were evaluated against the
25,0% (%D) National Functional Guideline criteria. Unless noted above, all compounds
were within the validation criteria,

All of the continuing calibration RRF values were greater than or equal to 0,05 ,

V. Blanks

Method blanks were reviewed for each matrix as applicable. No polynuclear aromatic
hydrocarbon contaminants were found in the method blanks,

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359A2.B34 3



Vi. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. All
surrogate recoveries (%R) were within QC limits,

ViI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits,

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits,

iX. Regional Quality Assurance and Qualiy Control

Not applicable,

X. Internal Standards

All internal standard areas and retention times were within QC limits.

XI. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which
a EPA Level iV review was performed, Raw data were not evaluated for the samples
reviewed by Level ill criteria.

XII. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which a EPA Level IV review was performed. Raw data were not evaluated for the
samples reviewed by Level III criteria.

XIII. Tentatively Identified Compounds (TICs)

Tentatively identified compounds were not reported by the laboratory.

XLV. System Performance

The system performance was within validation criteria for samples on which a EPA Level
iV review was performed, Raw data were not evaluated for the samples reviewed by
Level ILL criteria.

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359A2. B34 4



XV. Overall Assessment

Data flags are summarized at the end of this report if data has been qualified.

XVi. Field Duplicates

Samples 1523-MW01 ** and 1523-MW01 Dup were identified as field duplicates, No
polynuclear aromatic hydrocarbons were detected in any of the samples,

XViI. Field Blanks

No field blanks were identified in this SDG.

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359A2. B34 5



Camp Pendleton, CTO 102
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG
BMI051 02720

No Sample Data Qualified in this SDG

Camp Pendleton, CTO 102
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification Summary
- SDG BMI05102720

No Sample Data Qualified in this SDG

V:\LOGIN\BATTELLE\PENDLE ~ 1 \14359A2.B34 6
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. i
Alpha Analytical, Inc.

255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355- 1044' (775) 355-0406 FAX' 1-800-283- 1183

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201
Job#: TO 102/1523

ANALYTICAL REPORT

Attn:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI05102720-0IA
Client I.D. Number: 1523-MWOI

Sampled: 10/26/05
Received: 10/27/05

Analyzed: I II04/05

ND = Not Delected

Semivolatile Organics by GC/MS
EPA Method SW8270C

ReporUng

Compound Concentration limit

1 Naphthalene NO 10 ¡.g/L

2 Acenaphthylene NO 10 ¡.g/L

3 Acenaphthene NO 10 ¡.g/L

4 Fluorene NO 10 ¡.g/L

5 Phenanthrene NO 10 ¡.g/L

6 Anthracene NO 1 0 ¡.g/L

7 Fluoranthene NO 10 ¡.g/L

8 Pyrene NO 10 ¡.g/L

9 Benzo(a)anthracene NO 10 ¡.g/L

10 Chrysene NO 10 ¡.g/L

11 Benzo(b)f1uorarthene NO 10 ¡.g/L

12 Benzo(k)f1uoranthene NO 10 ¡.g/L

13 Benzo( a)pyrene NO 10 ¡.9/L

14 Indeno(1,2,3-cd)pyrene NO 10 ¡.g/L

15 Oibenz(a,h)anthracene NO 10 ¡.9/L

16 Benzo(g,h,i)peiene NO 10 ¡.9/L

17 Surr: Nitrobenzene-d5 100 %REC

18 Surr: 2-Fluoroblphenyl 75 %REC

19 Surr: 4-Terphenyl-d14 98 %REC

~~ /f7'.d~ D~~~
RÚl:r L. Scholl Ph,D., Lahiirnl('ry Oir~ctor' . lÙ.Idy Galdncr, LalRlCltOry Man~r. . Walter Hiuclimnii, Quality Asurance Offcer

.Sacrainenln, CA' (916) 366.9089/Li Vega, NV' (702) 281-4848 I úifo(galpha-a.ial.tical.çom

\0~ \Y\inr

pY
i 1/9/05

Report Date

Page 1 of I
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Alp ha Analytical, Inc.

255 Glendale Ave. . Suite 21 . Sparks. Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX' 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus. OR 43201
Job#: TOI02f1523

ANAl,YTICAL REPORT

Attn:
Phone:
Fax:

Chris Zinuerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI05l02720-02A
Client J.D. Number: 1523-MWO i Dup

Sampled: 10/26/05
Received: 10/27/05

Analyzed: i 1/04/05

NO = Not Delecleù

Semivolatile Organics by GC/MS
EPA Method SW8270C

Reporting

Compound Concentration Limit

1 Naphthalene NO 10 ¡.g/L

2 Acenaphthylene NO 10 ¡.g/L

3 Acenaphthene ND 10 IJg/L

4 Fluorene NO 10 IJg/L

5 Phenanthrene NO 10 IJg/L

6 Anthracene NO 1 0 IJg/L

7 Fluoranthene NO 10 ¡.g/L

8 Pyrene NO 10 ¡.g/L

9 Benzo(a)anthracene NO 10 ¡.g/L

10 Chrysene NO 10 1l9/L

11 Benzo(b )fluoranthene NO 10 Ilg/L

12 Benzo(k)fluoranthene ND 10 Ilg/L

13 Benzo(a)pyrene NO 10 Ilg/L

14 Indeno(1,2,3-cd)pyrene NO 10 1l9/L

15 Oibenz( a,h )anthracene NO 10 Ilg/L

16 Benzo(g,h,i)perylene NO 10 Ilg/L

17 Surf: Nilrobenzene-d5 93 %REC

18 Surf: 2-Fluofoblphenyl 74 %REC

19 Surf: 4-Terphenyl-d14 88 %REC

~~ L-ý~~ D~~
ftiii;r.r L. Scholl lli.D . I Jthnralnry Direcli'r' . Raid)' Gaidiu:r. L.aboratory MlIiu~r' . Walter Hiiicluiiiii. Quati)' i\.,,"iinui(,~ Ofnct:r

5~acr3.inentl\, CA . (916) :l66.90891 l. Ve¡(d~i )IV. (102) is I-4H48/ Ulrt':'alvha-;U1al~lical.cl1ll1

~",\y\~"'r

/!
Report Date

Page 1 of I
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 2 I . Sparks, Nevada 89431-5778

(775) 355.1044' (775) 355-0406 FAX' )-800.283.) 183

Battelle Memorial Institute
505 Kin~ Avenue
Columbus, OH 4320)
Job#: TO 102/ I 523

ANALYTICAL REPORT

Attn:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI05102720-03A
Client I.D. Number: 1523-MW02

Sampled: 10/26/05
Received: 10/27/05

Analyzed: 11/04/05

NO ~ Nol Detecled

Semivolatile Organics by GClMS
EPA Method SW8270C

Reporting
Compound Concentration Limit

1 Naphthalene NO 1 0 ~g/L

2 Acenaphlhylene NO 10 ¡.g/L

3 Acenaphthene NO 10 ¡.g/L

4 Fluorene NO 10 ¡.g/L

5 Phenanthrene NO 10 ¡.g/L

6 Anthracene NO 10 ¡.g/L

7 Fluoranthene NO 10 ¡.g/L

8 Pyrene NO 1Ol1g/L

9 Benzo(a)anthracene NO 10l1g/L
10 Chrysene NO 1Ol1g/L

11 Benzo(b)fluoranthene NO 10 I1g/L

12 Benzo(k)fluoranthene NO 10 ¡.g/L

13 Benzo(a)pyrene NO 10l1g/L
14 Indenc(1,2,3-cd)pyrene NO 10 ¡.g/L

15 Oibenz( a,h )anthracene NO 1Ol1g/L

16 Benzc(g,h,i)perylene NO 10 ¡.g/L

17 Surr: Nilrcbenzene-d5 104 %REC
18 Surr: 2-Flucrcbiphenyl 70 %REC
19 Surr: 4- T erphenyl-d14 93 %REC

£7'#~ ,Q~~~~
fu'gcr 1. ~ChClIl Ph.J),. labiicatOiy D.iector w .-Randy Giidn. Lalioratory Maager" . Walter Hiiicluan Qualty Assurance Offcer

Sacnncnlo, CA. (916) 366.9089 fLa Vega~. NV. (102) 281-4&48/ inf~a1pha-ailaJylicai.coin

\0~\Y\9 Ot'

/i
11/905

Report D~'te

Page i of I
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL ~PORT

Battelle Memorial Institute
505 King Avenue
Columbus, OH 43201
Job#: T0102/152J

Attn:
Phone:
Pax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI05 102720-04A
Client LD. Number: 1523-MW03

Sampled:
Received:
Analyzed:

10/26/05
10/27/05
i 1/04/05

SemivolatiIe Organics by GC/MS
EPA Method SW8270C

Reporting
Compound Concentration Limit

1 Naphthalene NO 20 ~g/L

2 Acenaphthylen.. NO 20 iig/L
3 Acenaphthene NO 20 ~gll

4 Fluorene NO 20 ~g/L

5 Phenanthrene NO 20 ~g/L

6 Anthracene NO 20 ~g/L

7 Fluoranthene NO 20 ~g/L

8 Pyren.. NO 20 ~g/L

9 Benzo(e)anthracene NO 20 ~g/L

10 Chrysene NO 20 iig/L
11 Benzo(b )f1uoranthene NO 20 iig/L
12 Benzo(k)f1uoranthene NO 20 ¡.g/L

13 Benzo(a)pyriine NO 20 ¡.g/L

14 Indeno(1,2,3-cd)pyrene NO 20 ¡.g/L

15 Oibenz( a,h)an thracene NO 20 ¡.g/L

16 Benzo(g,h,i)peryene NO 20 ~g/L

17 Surr: Nitrobenzene-5 97 %REC
18 Surr: 2-Fluorobiphenyl 74 %REC
19 Surr: 4- T..rphenyl-d14 87 %REC

Reporting Linúls were increased due to sample matrix intcrtèrences.

ND ~ Not Detected~~ L~~~ D~~
R~'gci L. Scholl Ph.D., Laboratory Directl,ii' . Randy Gaidnu, Lab(iialtlry Maiiasel' . Walter HinclullaJi, Quality A.~uraiice Offcer

SacnJnellli" CA' (916) 366-9089/ La Vega, NY". (702) 281-4841:1 .iui:(!alpha-aiial)'lical.cl1in

A
11/9/05

Report Date

Page 1 of I

\~V\\y\qo~ 11
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Alpha Analytical, Inc.
255 Glendale Ave. . SuÎte21' Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX, 1-800-283-1183

A~M"YTlC.~L R.EPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OH 4320 I
Job#: TOI02/1523

Attn:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI05102720-05A
Client I.D. Number: 1523-MW04

Sampled: 10/26/05
Received: 10/27/05

Analyzed: 11104/05

Semivolatile Organics by GC/MS
EPA Method SW8270C

Reporting
Compound Concentration Limit

1 Naphthalene NO 1 0 ~g/L
2 Acenaphth~ene NO 10 ~g/L

3 Acenaphthene NO 1 0 ~g/L
4 Fluorene NO 10 ~g/L
5 Phenanthrene NO 10 ¡.g/L

6 Anthracene NO 1 0 ~g/L
7 FJuoranthene NO 10 ~g/L

8 Pyrene NO 10 ¡.g/L
9 Benzo( a)anthracene NO 10 ¡.g/L

10 Chrysene NO 10 ¡.g/L

11 Benzo(b)nuoranthene NO 10 ¡.g/L

12 Benzo(k)nuoranthene NO 10 ¡.g/L

13 Benzo( a)pyrene NO 10 ¡.g/L

14 Indeno(1,2,3-cd)pyrene NO 10 ¡.g/L
15 Oibenz(a,h)anthracene NO 10 ¡.g/L
16 Benzo(g,h.i)per~ene NO 10 ¡.g/L
17 Sun: Nilrobenzene-d5 100 %REC
18 Sun: 2-Fluoroblphen~ 64 %REC
19 Sun: 4-Terphen~.d14 98 %REC

./

ND ~ Not Detected~-b ~ L7"#~ D~~ Æ
Report Date

Roge L. Sc1iiiJ~ Ph.D., Laliomtl'liy Director' . Rand)' Gaidner, Laborotiiry Miiagu' . Wahei Hmçlunan Quality Nlsurncc Oflcer

SlIcrancll1il, CA. (916) 366-9089/ w Vegas, NV' (702) 281-4848/ uÚii(gidpha-aiiafytical.cl:'1

Page I of i

\0~\"Y~n( 12
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Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX' 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
ColumbuS,OH 43201
Job#: TOI02/1523

ANALYTICAL REPORT

Atln:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI05102720-06A
Client LD. Number: 1523-MW05

Sampled: 10/26/05
Received: 10/27/05

Analyzed: 11/04/05

ND = Not Detected

Semivolatile Organics by GC/MS
EPA Method SW8270C

Reporting
Compound Concentration limit

1 Naphthalene NO 1 0 ~g/L

2 Acenaphthylene NO lO119/L

3 Acenaphthene NO 10 ~g/L

4 Fluorene NO 1 0 ~g/L

5 Phenanthrene NO 10 ~g/L
6 Anthracene NO 10 ¡ig/L

7 Fluoranthene NO 10 ¡ig/L

8 Pyrene NO 10 ~g/L
9 Benzo( a)arthracene NO 10 ¡ig/L

10 Chrysene NO 10 ~g/L

11 Benzo(b)f1uoranthene NO 10 ¡ig/L

12 Benzo(k)ßuoranthene NO 10 ¡ig/L

13 Benzo(a)pyrene NO 10 ~g/L

14 Indeno(l,2,3-cd)pyrene NO 1 0 ~g/L

15 Oibenz(a,h)anthracene NO 10 ¡ig/L

16 Benzo(g,h,i)perylene NO 10 ~g/L

17 Surr: Nitrobenzene-d5 99 %REC
18 Surr: 2-Fluorobiphenyl 93 %REC
19 Surr: 4- Terphenyl-d14 93 "IREC

/t-7~~ D~~~~
Rt'gir L. Scholl PLi.D., Labur.i.oiy Director' . Randy Gardner, LabcCõ1tQry ManagCl' . Walcc Hìiiclunaii.. Quali Assurance: Offcer

SllCranentii, CA' (916) 366.9089/ La Veg-4!, NV. (102) 281-48411 / iiûl1l1alpha'aJlalylicaLi.ulL

~~'~'O$

rz'
i l/9/0S

Report Date

Page I or 1

13



il. Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX' 1-800-283-1183

Battelle Memorial Institute
505 Kini; Avenue
Columbus,OH 43201
Job#: TO 102/ 1523

ANAL YTICAlltEPORT

Attn:
Phone:
Pax:

Chris Ziirerman
(614) 424-3779
(614) 424-3667

ALpha AnalyticaL Number; BMI05102720-07 A
Client LD. Number: 1523-MW06

Sampled: 10/26/05
Received: 10/27/05

Analyzed: 11/04/05

ND - NotD.lected

Semivolatile Organics by GC/MS
EPA Method SW8270C

Reporting
Compound Concentration Limit

1 Naphthalene NO 1 0 ~g/L

2 Acenaphth~ene NO 1 0 ~g/L

3 Acenaphthene NO 10 ~g/L
4 Fluorene NO 10 ~g/L

5 Phenanthrene NO 10 ~g/L

6 Anthracene NO 10 ¡¡g/L

7 Fluoranthene NO 10 ¡¡g/L

8 Pyrene NO 10 ¡¡g/L

9 Benzo(a)anthracene NO 10 ~g/L

10 Chrysene NO 10 ¡¡g/L

11 B enzo(b )f1uoranlhene NO 1 0 ~g/L

12 Benzo(k)f1uoranthene NO 1 0 ~g/L

13 Benzo(a)pyrene NO 1 0 ~g/L

14 Indero(l,2,3-cd)pyrene ND 10 ¡¡g/L

15 Oibenz(a,h)anthracene NO 10 ~g/L

16 Benzo(g,h,i)perylene ND 10 ¡¡g/L

17 Surr: Nilrobenzene-d5 108 %REC
18 Surr: 2-Fluorobiphen~ 87 %REC
19 Surr: 4-Terphen~-d14 100 %REC

¿:-7.d~ 0~~~~
Rlll,'!r L !;clioU. lh.D . L:i.hOlalcir) Director' . Randy Oardner,l..lioratNY MlUlDgcr. . Walter Hinchman. Quality A'llfance Offcer

Sacramento, CA . (916) )66.9089 i La Ve~~. N V . (702) 281-48481 ÎJlfii(ghdpha.a.lalylical.ci'lI

L~')t~Os'

#
11/9/05

Report D;¡te

Page I of I

14
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Alpha Analytical, Inc.

255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201
Job#: TO 102/ i 523

Attn:
Phone:
Pax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI05102720-08A
Client J.D. Number: 1523-MW07

Sampled: 10/26/05
Received: 10/27/05

Analyzed: 11/04/05

Semivolatile Organics by GC/MS
EPA Method SW8270C

Reporting
Compound Concentration Limit

1 Naphthalene NO r 10 ¡.g/L

2 Acenaphthylene NO 10 ¡.g/L

3 Acenaphthene NO 10 ¡.g/L

4 Fluorene NO 10 ¡.g/L

5 Phenanthrene NO 10 ¡Jg/L

6 Anthracene ND 10 ¡Jg/L

7 Fluoranthene NO 10 ¡Jg/L

8 Pyrene NO 10 ¡Jg/L

9 B enzo( a)ailhracene NO 1 0 ¡Jg/L

10 Chrysene NO 10 ¡Jg/L

11 Benzo(b )f1uoranthene NO 10 ¡JgJL

12 Benzo(k)f1uoranthene NO 10 ¡Jg/L

13 Benzo( a)pyrene NO 10 ¡Jg/L

14 Indeno(1,2,3-cd)pyrene NO 10 ¡Jg/L

15 Oibenz(a,h)anthracenii NO 10 ¡Jg/L

16 Benzo(g,h,l)perylene NO 10 ¡.g/L

17 Surr: Nitrobenzene-5 112 %REC
18 Surr: 2-Fluorobiphenyl 90 %REC
19 Surr: 4-Terphenyl-d14 103 %REC

ND ~ :-oi Oelecicd~~ /£7~ D~~ ~Røger L Sclu:dL, PlLD.. Labiiratii.r Diccct(lr. . R.dy Gudncr, Laboiali'iy i.lanagt. 'Walter HincJuniu, Qualy ksuc.wci; Offcer

Sacra.uieiito, CA. (916) 366-9089/ La Vcga". NV. (102) 281 .4848/ àifn~alpha.ailaJticJ.clJrn i 1/9/05

Report Date

Page i of i

/' 15
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LOC #: 14359A2

SOG #: BMl051 02720 

Laboratory: Alpha Analvtical. Inc.

VALIDATION COMPLETENESS WORKSHEET
Levellll/lV

Oate:I~Ai.fi("
Page:-lof-i

Reviewer: :iVl,
2nd Reviewer: C)

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW 846 Method 8270C)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

q Validatinn ArAa
!

I CnmmAntJ; I

i. Technical holdina times A Samolina dates: /0/;1' l't;

II. GC/MS Instrument oerformance check A

III. Initial calibration A

IV. Continuing calibration A

V. Blanks A

VI. Surroaate soikes A

VII. Matrix spike/Matrix spike duplicates A

VIII. Laboratory control samples A to
IX. Reaional Qualitv Assurance and Qualitv Control N

X. Internal standards A-

XI. Target compound identification .A . Not reviewed for Level III validation.

XII. Compound auantitationfCRQLs A Not reviewed for Level/II validation.

XII. Tentitatively identified compounds (TICs)
N Not reviewed for Level III validation.

XLV. System performance A Not reviewed for Level III validation.

XV. Overall assessment of data A

XVI. Field duplicates ~ 1)
- , :i-

XVII. Field blanks N

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet

ND = No compounds detected
R = Rinsate

FB = Field blank

D = Duplicate
TB = Trip blank
EB = Equipment blank

Validated Samples: ** Indicates sample underwent Level IV validation~ lAr gIH"r
-

M~L~ 1'i 43 71 1523-MW01** 11 21 31-
2 1523-MW01 Dup 12 22 32

3 1523-MW02 13 23 33

4 1523-MW03 14 24 34

5 1523-MW04 15 25 35

6 1523-MW05 16 26 36

7 1523-MW06 17 27 37

8 1523-MW07 18 28 38

9 1523-MW04MS 19 29 39

10 1523-MW04MSD 20 30 40

14359A2W.wpd



LDC#:
SDG#:

ltl Ç1 A-v

8M!' ø r-I O')-pIU
VALIDATION FINDINGS CHECKLIST Page:-\of y'

Reviewer:~
2nd Reviewer:~'

Method: Semivolatiles EPA SW 846 Method 8270C

Did the laborato

Were all percent relative standard deviations (%RSD) and relative response factors.
RRF within method criteria for all CCCs and SPCCs?

Was a curve fi used for evaluation?
,-I '

Did the initial calibration meet the curve fi acce' tance criteria of:: 0.990? .,
Were all percent relative standard deviations (%RSD) ~ 30% and relative response
factors RRF :: O,05?

Was'a continuing calibration standard analyzed at leçst once every 12 hours foreach instrument? '
Were all percent differences (%0) and relative response factors (RRF) within"
method criteria for all CCCs and SPCCs? i
Were all percent difference (%0) ~ 25% and relative response factors (RRF) ?
0.05?

Were a matrix spike (MS) and matrix spike duplicate, (MSD) analyzed for each
matrix in this SDG? If no, indicate which matrix does not have an associated
MS/MSD. Soil / Water. .

i

,j

Were the MS/MSD percent recoveries (%R) and the relative p~rcent differences
RPD within the Qc limits? i '

Was an LCS anal ed for. this SDG?

SVOA-SW_2.wpd,version .2.0



LpC#:
S(;G#:

1'l?J1Av
~M!O(' (6 1",;

VALIDATION FINDINGS CHECKLIST Page:lof 1-
Reviewer: jl /

2nd Reviewer:~

Validation Area Yes No NA Flnd!n s/Comments

Was an LCS anal ed er extraction batch?

Were the LCS percent recveries (%R) and relative percent difference (RPD) ,within
the ac limits?

Were the major ions (=- 10 percent relative intensity) in the reference spectrm
evaluated in sample spectrum?

Were relative, intensities of the major ions within!: 20% between the sample and the
reference spectra?

Did the raw data indicate that the laboratory performed a library search for all
required peaks in the chromatograms (samples and blanks)?

"

SVOA-SW_2.wpd version 2.0



LDC #:~V
SDG#: p;MiOSI()~1~

VALIDATION FINDINGS WORKSHEET. -
Initial. Calibration Calculation Verlflcatlón

Page:--of-:
Reviewer:~

2nd Reviewer:~
METHOD: GC/MS BNA (EPA SW 846 Method 8270)

The Relative Response Factor (RRF), average RRF, and percent relative stadar~ devlaUon (%RSD) were recalculated for the compounds Identied beloW using the
following calculations:' -
RRF = (A,(C¡)/(A(c..

l!li"riigé RRF = sum of the RRFs/number of standars
%RSD = 100. (SIX

A. - Area 91 copound.
C. .. Concenaton of compou,
S :z Standard deviatIon of the RR~s,

A. .. Area of iisolated Inernal stard
Ca -' Concenaton of Internal standard
X '" ~eii of the RRFs

Reilrted Recalculated ReDarted . Reclculated Reported Recalculated
-

Calibration -
RRF RRF Average RRF Average RRF %RSD %RSD

.

to- ( 40# Standard ID
- Date Compound. (Reference Intemal SIandarel .

- ( atel sid) (InlUal) (Initial)
1 1c.i.

_ n./~ /Ð-~
Phen (1 at Interna iiard) -_G'l,7a. f? l,7'f I.ow. 1 ~O11 1& ~Q

~. g
-

-.Nii_ (2n Inii .stard) ~ .'

-
Auo_ ~d Inii ii8lard)

1. ..-i 1.'?11 J.'?7~ 1. 2,7&1 -f ò tl 0- \..Vl Iner -ld) ., . 0 'i 4 . ('0'1'1 /.",4 I. ,_"" ~.q S ~ '7~'(.
(Sth 1n8r iid) 1. 2.14 \ ,21 Lt J . 'V~ I. i.?¡" ~, -qç ;. ~'BelalDVene Îeth Jn~ iiarcf i.u.~ 1''V3 I . 'J7'1 I. i. î7 ~, ~ 1., ~

,2 Phii (1 iilmeral iiandard)

Naphalen (2n Interna stard)
.-

-

Auorene (3rd Inlerne iianard)-

Penlacoropenol (4th Inerna iianard)

B1s(2-øhe)ptlhale (Sth In~~d)
-

Beola)DVen 18t Inerltdi-
3 Phenol (1 ii Inter stard)

Naphlhen (2n Iner iiiiard)
- -

.
- - Auo_ ~d Inter iid.ard) .

- .-
Penorop-i (411 ~er ~d) -

--
Bls(-øhe)ph.e (5th Iner Ild)

,
- . --

EilIpy- (8t 1n8riid)
I

-

Comments: Referto InltlalCalibraUon findln s worksheet for list of
recalcuÎated results. .- -

INICLC.2S



LDC#:~V
SDG,#: . piMT6r Joi-tr

VAUPATION FINDINGS WORKSHEET
Continuing Calibration Results Verification'

Pae: l~
Reviewer:

2nd Reviewer:

METHOD: GC/MS BNA (EPA SW 846-Method 8270) -

The percent difference (%I?) of the Initial calibration avl!ragé Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the
compounds identifed below using the following calculation: .-- -
% Diference" 100" (ave. RRF. RRF)/ave. RRF

RRF = (A.)(Cii)/tAii)(C.)

Where: - lle. RRF .. InlUii ciilbreln llerëge RRF
RRF .. connuIng ciilbridon RRF

A. .. Area ai compoud. A. .. Area ai associa Inemii stdard
C. .. Concenlrllion ai campoun~. Cii '" Concentllion of Inern standard

-
I Reported I Recalculated " Reported I Recalculated I

- Calibration Compound (Reference Internal Average RRI: RRF RRF %D %D

# 'Standi-rd ID - Date - Standard) (InKlål) .' (CC) (CC) :

1 . '0 t:ni fldt ~ 0, n ~lflo( Pl (1 ìi lntar. "-~ird) , .

- Niq_ (2 Iien iid) 1.0ú. 0 01'77 6L ",, 4-.7 i Á. ,
- -

- Ruo- (3d Inøm iid) . 1.l7~ . I. 'l'lV , "7 y Ij;- d. ~. cl-

(4th'r~ 8ld) 1 ., 'J
ò I. I tJ~ /, , 0 ~ ').. ; '1.. "

. __v."
ale (5th Inem. ii-id) 1..J-\k 1.'.1 ~y ,,(XV 4r~- " I. :;

- Boa\mi_ 18th Inem iid\ 1. ,_ ".. 1. i."" . rr\~ u~.. Ç/
?, -;

PhéÌ (181 Internii standard)
- .'

2

. Naphlhii_ (2n Intëmii iiiid)
i

-

Ruorene (3rd Interna øtiilld)

o.
- -

- -

- Peniiorophen (41hlnternii 81~d)- -
-

aJ8(~-ehe)iilhalø (5th fntem 8ldard)

. -- -
-

-
BeOr\nuene .'8th Interna øtiid\

- -
- -

3 Phenol (1 st Inler std)-- .
- -

- - Napii_ (2n lnt!l stiriid).
-

- - - ,

Ruc_ (:d Int..na ~lld)'
.

- - -
-

-c
Penorop (4th Inøm stlld)
B1ø(2-he)phthalll (5th Inim iid)

-

Beo(a)py- (8t 1n1t1td)

Comments: Refer to Continulna Calibration findlnas worksheet for list of Qualmcatlons and asociated semDles when. reDorted results do not aaree within .; 0.0% of the
recalculated results.

......I,.."""~



LOC #:

SOG #:
If3~A-"V

~MiO ,/ùì-1-v

VALIDATION FINDINGS WORKSHEET
SurroQate Results Verification

Page: 1
. Reviewer:

2nd reviewer:

METHOD: GC/MS Semivolatiles (EPA SW'S46 Method 8270). i
The percent recoveri (%R) of surrogates were recalculated for the compounds identied below using the following calculaton:

i

Where: SF = Surrogsle Found
SS = Surrogsle Spiked% Recover: SF/55 * 100

Sample 10. # I. i I

! Percent Percent

Surrogate Surrogate Recovery Recovery Percnt'
S~iked Found Reported Recalculated Diference

,

Nitobenzene- ICD qlf. 17 lfW (00 0

2..uorpbiphenyl 7'l (, (~ 7 '5 7.; i

Terphenyk14 . if Q. ~"
. q g 19 \.

Phnokf
.

2-Frophnol . .

2,4.6-Trlomophenol
' .

2.chIrophenok1

1.2-Diclorobenzene-d
,

.
Percent Percnt

surrogate Surrgate Recovery Recovery Percent

Spiked Found Reportd Recalculated ' Diference

Nltobenze~
"

i

2..robiphnyl i
:

'.

,
,

Terpheny14
, .

Ph,nokf
.

2-Fluorophenol

2,4,6-trlbromophenol

2.chlorophenok1
-T

1.2-Diclorobenzene
,

Sample 10.

.
Percnt Percent

Surrogate surrogate, Recovery Recovery Percnt

Spiked Found Reported Recalculated, ' Diference

,

,

Nitobenzene- ,

2-Fluorobiphenyl'
,

,

Terphenyl14
,

PhenCik:5

2-Flu~r~phenol
,

i ,

2,4,6- Tribromophenol '

2-Chlorophenol-

,

1,2-Dichlorobenzene-

i

Sample 10.

"

SURRCALC.2S



LOC #: If ?(lAy

SDG #: ØMt:~S"lo,,-T
VALlDÂTION FINDiNGS WORKSHEET

Matrix Spike/Matrix Spike DUDlicates Results Verification
Page:--oCl_

Revlewer:~
2nd Reviewer: ~

METHOD: GC/MS BNA (EPA SW 846 Method 8270) '. .
The percent recoveries (%R) and Relative Percent Differenee (RPD) of the matrix spike and matrix spike duplicate were recalculated for tiecompounds Identified
below using the following calculation:

% Recovery = 100 * (SSC - SC)/SA Where: sse = aplked sample concentration
SA = Spike added .

se = Sample concentatlon

RPD = I MS - MSD t * 2/(MS + MSD)

- MS/MSD samples_: 1'110

MS = Matrix spIke percent rlIcovery MSO = Matrix spike duplicate percent recovery

- . Spike - Sample Spiked S~mple Matrix SDlke II. Matrix SDlke OUDllcate MS/MSOAd?/! eoncentratlon Concentration

I II

- .
I

Compound ( "? . ) ( .~ It. ) (\¡~ / L.J Percent Recovery Percent Recovery RPD

~¡¡~r~l~~fi~~

-

I I~ I
S MSD -- MS MSD ReDorted Recalc. ReDorted Recalc. I ReDorted Recalculated-

Phenol -

2-Chlorophenol

1,4-Dichlorobenzene

N-Nitròsò-di-n-propylarne

1,2.4-Trlchlorobenzene - -
- -

-
4-Chloro-3-methylptil¡nol - - - -

- --

Acenaphthene
-

100 - 100 ó 7rl - fò ,g 7' ïi. i1 81 &, y ~, I
, .4-Nilrophenol -

_. -
2.4-Dlnltrotoluenè

.

Pentachorophenol

Pyrene 100 llO 'Ô lOlf q~.8 lt4 tbzf I
'1¿¡

I 1f
I . Jt ~ ~~ .~

Comments: Refer to Matrix Spike/Matrix Spike Duplicates f1ndlnas worksheet for list of auallflcatlons and associated samples when reDorted results do not aaree within
10.0% of the recalculated results. . . . . . .

MSDCLC.2S
('



LDC#:-l~n¡ Ã") .' VALIDATION FINDINGS WORKSHEET
SDG #:_fWrDC/f)v7Ù)~ Laboratory Control Sample/l.aboratory Control ~amDle Duplicates Re~ults Verlfl~aUon

Page:-iofi
Reviewer:==

2nd Reviewer:

METHOD: GC/MS aNA "tEPA SW 846 Method 8270)

The percent recoveries (%R) and Relative Percent Diferencë (RPD) of the laboratory control 'sample and laboratory control sample duplicate were recalculated for
the compounds identified below using the following calculation:

% Recovery = 100 * . (SC/SA Where: SSC", Spike concentration
SA = Spike added

RPD = I LCS - LCSD I * 2/(LCS + LCSD) - LCS = Laboratory control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery

LCS/LCSD samples: icS. 13.4~ 7

-

Spike Spike LCS II 'LCSD II LCS/LCSD
IAdded Concentration

\ \\ \\ \

compound _ ( "Ie. JL ) . ( LV IL ) . Percent Recovery Percent Recovery RPD-¡ LCS LCSD LCS LCSD Renorted Recalc. Renorted Recalc. d Recalculated

Phenol -

- - -
2-Chlorophenol

1,4-Dichlorobenzene

N-Nitroso-di-n-propylamlne . .

1.2,4-Trichlorobenzene

4-Chloro-3-methylphenol

rø- liA- er ~rS- IJ lr q'/ r '11 i ~ C. ~Acenaphthene

4-Nitrophenol
-

-
2,4-Dlnltrotoluene

-
.

.

Pentachlorophenol - -

Pyrene ~ ,\fA- ll/ w¥ Ii I i i ( ,. i¡

I
-

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample DUDlicàtes findinas worksheetfor list of aualifications and associated samples when reported
results do. not aan~e within 10.0% of the recalculated. results. .. . .

1l"~l"I"" I"l=



LDC'#:
SDG#:

,tf~ ~¿¡4y
b rv'to ç /0 i,11Ì

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verifièation

Psge:--of-i
Reviewer: ëS ~

2nd reviewer:-

METHOD: GC/MS BNA (EPA SW 846 Method 8270)~~ Were all reported results recalculated and verifed for all 
level iV samples?

Were all recaJculated results for detected taget compounds agr~e within 10.0% of the reported results?. . i I
Conenat .. (A.l OJ N.l CDFH2.o1

i Exle:
(A(RNJNJ(%S)

A. .. Ar_ ci th chaacla io (EICP) for th
Samle 1.0. . --: . ,

comnd to be meaured i

A. -, Al_ ci th cher io (ECP) for the epeeific
\

in etar
I. i: Am of in irard added in naram

Coe. .. ( H l( II )(

(ng)
( )( )( )( )( )

V. .. Volum or weight of øile exac In milllil.. (mi)
or grem (ø). .

:'Vi .. Volum of exaclnecln m1rolile,. (ui)
'"

i

. Vi .. Volum of th conenlled exac in m1rolil8! (uI)
i

. Of .. . CDut FII.
~ .. Peren aallda, llPlicle to .0i en 8O1d me-

on. ,
,.

i

2.0 .. Facor of 2 to acou for GPC cleap
i

Reported Calcu18te i

Concnlr.Uon Concnlrllll

# Sample aD
Compound . ,( ) ( ) . QuallflcUon

" ,
'.

I
'.

, , ,
. I

I
.

--
i

,

,
I ,

"

,

I

I
I

, ,

I

I

I
,

,

I

' , I

, I

i

,
,

,
,

,I ,

,

, ,

, . "

I
i

I
,

I

,
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LDC Report# 14359A4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: October 26, 2005

LDC Report Date: December 13, 2005

Matrix: Water

Parameters: Lead & Dissolved Manganese

Validation Level: EPA Level ILL & iV

Laboratory: Alpha Analytical, Inc.

Sample Delivery Group (SDG): BMl051 02720

Sample Identification

1523-MW01 **
1523-MW01 Dup
1523-MW02
1523-MW03
1523-MW04
1523-MW05
1523-MW06
1523-MW07
1523-MW01 F**
1523-MW01 DupF
1523-MW02F
1523-MW03F
1523-MW04F
1523-MW05F
1523-MW06F
1523-MW07F
1523-MW04FMS
1523-MW04FMSD

Sample IDs ending in ipi were analyzed for dissolved manganese,
**Indicates sample underwent EPA Level IV review

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359A4. B34 1



Introduction

This data review covers 18 water samples listed on the cover sheet including dilutions
and reanalysis as applicable, The analyses were per EPA SW 846 Method 6020 for
Lead & Dissolved Manganese,

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004) as there are
no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature,

Blanks are summarized in Section III,

Field duplicates are summarized in Section XiII.

Samples indicated by a double asterisk on the front cover underwent a EPA Level iV
review. A EPA Level ILL review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level ILL criteria since this review is
based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value,

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation,

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

V:\LOGIN\BATTELLE\PENDLE ~ 1 \ 14359A4.B34 2



i. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

11. Calibration

An initial calibration was performed,

The frequency and analysis criteria of the initial calibration verification (ICV) and
continuing calibration verification (CCV) were met.

II. Blanks

Method blanks were reviewed for each matrix as applicable,

Data qualification by the initial, continuing and preparation blanks (ICB/CCB/PBs) was
based on the maximum contaminant concentration in the ICB/CCB/PBs in the analysis
of each analyte. No contaminant concentrations were found in the initial, continuing and
preparation blanks,

iV. ICP Intenerence Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

V. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits,

Vi. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

VII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits,

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359A4.B34 3



VIII. Internal Standards

All internal standard percent recoveries (%R) were within QC limits for samples on which
a EPA Level iV review was performed. Raw data were not evaluated for the samples
reviewed by Level ILL criteria.

IX. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG,

X. ICP Serial Dilution

ICP serial dilution was not performed by the laboratory.

Xl. Sample Result Verification

All sample result verifications met validation criteria for samples on which a EPA Level
IV review was performed. Raw data were not evaluated for the samples reviewed by
Level ILL criteria.

XLi. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIIi. Field Duplicates

Samples 1523-MW01 ** and 1523-MW01 Dup and samples 1523-MW01 F** and 1523-
MW01 DupF were identified as field duplicates. No contaminant concentrations were
detected in any of the samples with the following exceptions:

Concentration (m../L\

Analyte 1523-MW01 F**
I

1523-MW01 DupF RPD

I Manganese I

0.015

I

0.022

I

38

I

XiV. Field Blanks

No field blanks were identified in this SDG.

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359A4.B34 4



Camp Pendleton, CTO 102
Lead & Dissolved Manganese - Data Qualiication Summary - SDG BMI05102720

No Sample Data Qualified in this SDG

Camp Pendleton, CTO 102
Lead & Dissolved Manganese - Laboratory Blank Data Qualiication Summary - SDG
BMI051 02720

No Sample Data Qualified in this SDG

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359A4. B34 5



À Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-104. (775) 355-0406 FAX. l-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute Attn: Chrs Zinuennan
505 King Avenue Phone: (614) 424-3779
Columbus, OR 43201 Fax: (614) 424-3667

Date Received: 10/27/05

Job#: TOI02/1523

Metals by ICPMS

EPA Method SW6020

Parameter Concentration Reporting Date Date

Limit Sampled Analyzed

Client ID : t523-MWOl
Lab 10: BM105lO2720-OIA Lead (Pb) NO 0.0050 mglL 10/26/05 11/04/05

Client ID : lS23-MWOl Dup

LablO: BM105102720-02A Led (Pb) NO 0.0050 mgL 10/26/05 11/04/05

Client ID : lS23-MW02
LabIO: BMlO5lO2720-03A Led (Pb) NO 0.0050 inglL J 0/26/05 11/04/05

ClientlD: 1523-MW03

Lab ID : BMlO5 1 02720-04A Led (Pb) NO 0.0050 inglL i 0/26/05 i l/fJ4/05

Client lD : IS23-MW04
Lab il : aMI05102720-05A Led (Pb) NO 0.0050 mglL 10/26/05 I 1/04105

Client 10; lS23-MWOS
Lab il : BMlO5J02720-06A Led (Pb) NO 0.0050 mglL 10/26/05 11/04/05

Client lD : 1523-MWOIi

Lab 10: BMlO5 i 02720-07 A Led (Pb) NO 0.0050 mglL 10/26/05 i 1/04/05

ClieiitlD : lS23-MW07
Lab ID : BMI05I02720-08A Led (Pb) NO 0.0050 mglL 10/26/05 11/04/05

NO = Not Detected~~ L7~~ D~~ ~
H/905

Report Date

Roga L. SchoU, Ph.D., Laboratory Director. . Ra Gardner. Laboratory Maager. . Walter Hiluan Qualty Asurane: Ofer

Sa.romm'o. CA. (916) J66.9089/ La VeS"'. NV . (702) 281-848! ino¡¡ala-ankal..om

TOI02/1523
Page 1 of 1
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À Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201

Chrs Zimmerman
(614) 424-3779

Fax: (614) 424-3667

Date Received: i 0/27/05

Att:
Phone:

Job#: TOI02/1523

Dissolved Metals by ICPMS

EP A Method SW6020

Parameter Concentration Reporting Date Date

Lim t Sampled Analyzed

ClieitlD: 1523-MW01

Lab ID : BMl05 102720-0 IA Manganese (Mn), Dissolved 0.015 0.0050 mglL i 0/26/05 i 1/04105

Client ID : 1523-MWOI Dup

Lab ID : BMJ05102720-02A Manganese (Mn). Dissolved 0.022 0.0050 mglL 10/26/05 I J/04/0 5

ClientlD: 1523-MW02
Lab ID : BMlO5102720-03A Manganese (Mn), Dissolved ND 0.0050 mg/L 10/26/05 I J/04/05

Client ID : 1523-MW03

Lab ID : BM 105 102720-04A Manganese (Mn), Dissolved 0.18 0.0050 mglL 10/26/05 i 1/04/05

Client ID : 1523-MW04
Lab ID : BMI05lO2720-05A Manganese (Mn), Dissolved ND 0.0050 mglL 10/26/05 11/04/05

CliemlD: 1523-MW05

Lab ID : BM105102720-o6A Manganese (Mn), Dissolved NO 0.0050 mgL 10/26/05 11/04/05

Client ID : 1523-MW06

LabID: BMlO5102720-o7A Mangaese (Mn), Disslved 0.56 0.0050 mg/L i 0/26/05 i 1/04/05

Client 10 ; 1523-MW07

Lab ID ; BMlO5102720-08A Manganese (Mn), Dissolved 0.13 0.0050 mglL i 0/26/05 i 1/04105

NO = Not Detected~~ /t-ý..~ D~~ ~Roger L. Schll Ph.D., Laboraory Diror. . Rady Gardna-, Laboratory Maager. . Walter Hinclu Quty Ase Offce
S'''''''I.. CA' (9L6) 366-9089 i La Vegas. NY' (702) 281-4848/ ín~aI.-analkal.c.m

11/905
Report Date

TO 102/1523

\liA\ryio(
Page I of I
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LDC #: 14359A4

SDG #: BM105102720
Laboratory: Alpha Analvtical. Inc.

VALIDATION COMPLETENESS WORKSHEET
Level III/iv

Date: I ~- I a -oK
Page:-lot.L

Reviewer: ,v G-

2nd Reviewer: ~
METHOD: Lead & Dissolved Manganese (EPA SW 846 Method 6020)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

D Validatinn ArAa I I CnmmAntR I

i. Technical holdina times A Sampling dates: /0 -;)6 -0'5
II. Calibration A
III. Blanks A
IV. ICP Interference Check Sample (ICS) Analysis A

V. Matrix Spike Analysis A I1s I MSD ( rDc. : ßMI 0l5lo~503 )
VI. Duplicate Sample Analysis '"

VII. Laboratorv Control Samples (LCS) A l.CS

VIII. Internal Standard (ICP-MS) A
IX. Furnace Atomic Absorption QC N Noi uti (j2.~)
x. ICP Serial Dilution tJ Not oe., .(o"...e-

A
.

XI. Samole Result Verification Not reviewed for Level III validation.

XII. Overall Assessment of Data A

XIII. Field Duolicates l. IN 1).: I~ ~ If 1);: ~""'O
XLV. Field Blanks N

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet

of :: ND = No compounds detected
R = Rinsate

FB = Field blank

D = Duplicate
TB = Trip blank
EB = Equipment blank

Validated Samples: ** Indicates sample underwent Level IV validation
a , I wti1'e ir

1
I 1523-MW01 ** 11 1523-MW02F 21 31

2 , 1523-MW01 Duo 12 1523-MW03F 22 32

3 , 1523-MW02 13 1523-MW04F 23 33

4 I 1523-MW03 14 1523-MW05F 24 34

5 I 1523-MW04 15 1523-MW06F 25 35

6 I 1523-MW05 16 1523-MW07F 26 36

7 I 1523-MW06 17 1523-MW04FMS 27 37

8
I

1523-MW07 18 1523-MW04FMSD 28 38

9 1523-MWO 1 F** 19 I Pßwl 29 39

10 1523-MW01 DuoF 20J. PßW') 30 40

Notes: Samples appended with "F" were analvzed for Dissolved Manqanese

14359A4W.wpd



LDC#:
SDG#:

143~qA4
ßM.rolí(o~-rao

VALIDATION FINDINGS CHECKLIST Page:i-ofL
Reviewer: . ~ "

2nd Reviewer: l:

"

Method:Metals (EPA SW 846 Method 6010/7000/6020)

Were a matrx spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? If no, Indicate which matrix does not have an associated MSIMSD or
MS/DUP. Soil I Water.

Were the MSIMSD percent recoveries (%R) and the relative percent diferences
(RPD) within the 75-125 QC limits? Ifthe sample concentration exceeded the spike
concentration b a factor of 4 or more, no action was taken.

Were the MSIMSD or duplicae relative percent diferences (RPD) ~ 20% for
waters and ~ 35% for soil samples? A control limit of +1- RL(+I_2X RL for soil) was
used for samples that were ~ 5X the RL, including when only one of the duplicate
sam Ie values were .c 5X the RL.

For sample concentrations;. RL, are applicable duplicate injection RSD values .:
20%? Level IV onl

MET-SW.iv version 1.0
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LDC#:
SDG#:

I W~i:qA i.
BtJ:rOÇ,op"1 a 0

VALIDATION FINDINGS CHECKLIST Paoe:Lof2
Reviewer: M&

2nd Reviewer: ""

. .

MET.SW.IV version 1.0



LeC #: It.of '3 ç'1 A i. .
SDG#: ßMi:or; I Odfao

VALIDATION FINDINGS WORKSHE,ET
Sample Specific Element Referenc~

Page:-iof--
Reviewer: M Gr

2nd reviewer:~

All circled elements are applicale to eaè~sample.

.

Sample ID Matr I Tar~8t An81~8~L1st ITAU: ' '..

I ~8 W AI, Sb, As, Ba, Be, Cd, Cat Cr, Co, Cu, Fe~Mg, Mn, Hg; Ni, .K,Se, .Ag, Na, il, V, In, ~o, B, Si, CN',

1-"/(. AI, Sb, As, Bd, Be, Cd, Cat Crt Co, ¡Cu, Fe, Pb, M9,~H9, NI, K; Sei Ag; Nil TI,'V, In, Mo, B, Si,. CN",

ac./7 ie AI, Sb, As, i;a~ Be, Cd, Cat Cr, Co, Cu, Fe, Pb, Mg,~Hg~ Nì;"i( Se,.Ag, Na, TI, V, In, Mo, B, Si, CN",

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb,.Mg, Mn,.Hg, NI,' K. Se, ~g, Na,'1, V, 21, Mo, B, Si, CN", -
AI, Sb, As, Ba, Be, Cd, Ca, Crt Co, Cu, Fe, Pb, Mg, Mn,' Hg, Ni, K, Se, Ag, Na, TI, V, In, Mo, B,' Si, CN',. .
AI, Sb', As, Ba, Be, Cd, Ca, Crt Co, Cu, Fe, Pb, Mg; Mn,;Hg, Ni,'K, Se, Ag, Na, TI, V, In, Mo, B, SI, CN",'

AI, Sb, As, Ba, Be, Cd, Ca, Cr,Co, Cu, Fe, Pb, Mg, Mn; Hg, Ni, K, Se, Ag, Na, TI, V, In, Mo, B, Si, CN',

AI, Sb, As, Ba, Be, Cd, Cat Cr, Co, Cu, Fe, Pb, Mg, Mn. ~g, NI; K, Se,Ag, Na, '1, V, 21, Mo, B, SI, CN', -
AI, Sb, As, Ba, Be, Cd, Cat Cr, Co, Cu, Fe, Pb, Mg, Mri, Hg, Ni,K, Se, Ag, Na, TI, V, In, Mo, B, Si, CN",

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn. Hg, Ni, K; Sa, Ag, Na. TI V, In, Mo. B. Si. CN",

AI, Sb, As, Ba, Be, Cd, Cat Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Sa, Àg, Na, TI, V, In, Mo, B, Si, CN',

AI, Sb, As, Ba, Be, Cd, Cat Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, In, Mo, B, SI, CN",

AI, Sb, As, Ba, Be, Cd, Ca, Crt Co,Cu,'Fe; Pb, Mg, Mn,Hg, Ni, K, Se, Ag, Na, TI, V, In, Mo, B, SI, CN,

AI, Sb, As. Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb. Ma,Mn, Ha, Ni. K Se, Ag. Na, TI, V, In, Mo, B, SI, CN",

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K,Se, Ag, Na, TI, V, In, Mo, B, Si, CN",

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Na, TI, V, In, Mo, B, SI,CN",

AI, Sb, AS, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, In,Mo, B, SI, CN",

AI, Sb, .As: Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Set Ag, Na, TI, V, In, Mo, B, SI, CN",

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Na, TI, V, In, Mo, B, Si, CN",

AI, Sb,As, Ba, Be, Cd, Cat Cr, Co, CUi Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, In,Mo, B, SI, CN",

AI, Sb,/v,Ba, Be, Cd.. Ca, Cr, CO,CU, Fe, Pb, M9,~n, Hg, Ni, K, Se, Ag. Na, TI, V, In, Mo,B, SI" CN",
'.

'.'
.'

AI, Sb, As,Ba, Be, Cd, Ca, Crt Co, CUi Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, In, Mo, B, SI, CN".
-c

AI, Sb, As, Ba, Be, Cd, Cat Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, In, Mo, B, SI, CN",

AI, Sb, As, Ba, Be, Cd, Cat Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Na, TI, V, In, Mo, B, SI, eN'.

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, In, Mo, B, SI, CN',

Analvsls Method

ICP .' AI, Sb, As, Ba, Be, Cd, Ca, Crt Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, In, Mo, B, Si, CN",

ICP Trace AI, Sb, As, Ba, Be, Cd, Ca,Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, In, Mo, B, SI, CN',

ICP-MS W AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, FeÆ0Mg,~H9, Ni, K, Se, Ag, Na, TI, V, In, Mo, B, Si, CN"1

GFAA AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu Fe, Pb, Mii. Mn, HIl. Ni, K, Se Aii. Na TI, V Zn. Mo B Si, CN',

Comments: Mercury bv CVAA if penormed

ElMENTS.4



LOC #: 14~r;q A i.

SOG #: ßM:rO'ifO~7~O
VALIDATION FINDINGS WORKSHEET

Field Duplicates
Page:-Lof-L

Reviewer: 1-&
2nd reviewer:=L.

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

~ Were field duplicate pairs identified in this SOG?
~ Were target analytes detected in the field duplicate pairs?

Concentration i WI~ IL
)

Analyte q 10 RPD (Limits) Difference (Limits) Qualifications

Aluminum

Antimony

Arsenic

Barium

Beryllum

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese O. Ol.l o .o~;) 38
Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Cyanide

Boron

Molybdenum

Strontium

Silicon

Notes:

FLDUP.4S2



LOC #: , if 3';"1 A il
SOG #: ßMro.; IOd7J()

VALIDATION FINDINGS WORKSHEET
Initial and Continuing Calibration Calculation Verification Page:~-pl '

Reviewer: (;
2nd Reviewer: ~

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000)

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula:

%R = Found x 100
True

Where, Found = concentrtion (in ug/L) of each analyte measured In the analysis of the LCV or CCV solutIon
True = concentrUon (in uglL) of each analyte In the ICV or CCV source

I

,

~"'nnrt~

I

AcceptableStandard ID Type of Analysis Element Found (ug/L) True (ug/L) %R %R (Y/N)

ICP (Inital calibration)

GFAA (Inital calibration)

CVAA (Inital calibration)

ICP (Continuing calibration)

GFAA (Continuing calibration)

CVAA (Continuing calibration)

Ilri,
Kat

yreV ICP/MS (Initial calibration) rb ~/. °9 50.00 la;) re. ' ". teJ
11'fn

ICP/MS (Continuing callbaUon) ,. ~ &' . ;'1 80.00 iog iog .iCCV7

Comments: Refer to Calibration Verification findincs worksheet for list of Qualifications and associated samples when reported results do not acree within 10.0% of the
recalculated results.

CALCLCASW



LOC #: I L( 35''1 A "l
SOG #: ßn::05" IO~ (JO

VALIDATION FINDINGS WORKSHEET
Level IV Recalculation Worksheet

~age:-iof I
Reviewer: MG

2nd Reviewer: 1v'1

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

Percent recoveries (%R) for an ICP interference check sample. a laboratory control sample and a matrix spike sample were recalculated using the following formula:

%R = Found x 100
True

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation,
Found = SSR (spiked sample result) - SR (sample result).

True = Concentration of each analyte in the source.

A sample and duplicate relative percent difference (RPO) was recalculated using the following formula:

RPD = IS-DI x 100
(5+0)/2

Where, 5 = Original sample concentration
D = Duplicate sample concentrtion

An tCP serial dilution percent difference (%0) was recalculated using the following formula:

%0 = !I-SDRI x 100
i

Where. i = Initial Sample Result (mglL)
SDR = Seral Dilution Result (mg/L) (Instrment Reading x 5)

I Da,.~I,.III~tøtl I

Found'S II True I 0 I SOR (units)
II

Acceptable
Sample 10 Type of Analysis Element (units) % %R/RPD/%D (Y/N)

OOW'3
ICP interference check Mvi (~/L) (1~ t'"t +e

rC~A ß ~04. 30 ;'co. aO lO() .,~".
OÙOi.

Laboratory centrol sample Pii f) . ;)(, ;) ~ f) ('1! L) (~ (L) IOC; 10£L CS O.dÇ
1)0 i:

Matrix spike (SSR-SR)

11 11 v' O.05Jbï; (~~ ( )
0,05 r3 (i- ) 103 f () g

ø 'itJ I 01~''1
Duplicate M., tó It.) 0.05"135' C~ôli) 0,6 ¡.17/1f¡ o ,OSlbl)

ICP serial dilution - - - - - --
Comments: Refer to appropriate worksheet for list of cualifications and associated samples when reported results do not acree INthin 10.0% of the recalculated result.

TOTCLC.4SW



LDC #: (l"l3l)~A i- .
SDG #: 8 ~ I d C; I Oa-l;)O

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:-lof-l
Reviewer: M G

2nd reviewer: ~

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

P. ase see qualifcations below for all questions answered .N", Not applicable questions are identifed as .N/A".
N N A Have results been reported and calculated correctly?
N N A Are results within the calibrated range of the instruments and within the linear range of the ICP?
N N Ä Are all detection limits below the CRDL?

Detected analyte results for .l q, M ""

following. equation:
were recalculated and verifed using the

Concentration = CRDHFVCDiI)

Qn. vol.)(%S)

Recalculaton:

RD
FV

In. Vol.
Dil

%S

Raw dida concentridlon
Final volume (ml)
Inital volume (ml) or weight (G)
Diluton factor
Decimal percent solids

F rØ /f

.t~cloll of r ~ i \r~J 7 Ot t(J lieJ.b Y t'al fil..U:~.. rre ,
~l'W d4llj .. f'V1: o. () il.& 75 J,Ô li

AJ.;IcJ-fi.,..

Reported Calculated

( c:io7~tlon )
con~r¡:lon Acceptable

Sample ID Analyte (iM i-) (Y IN)

~ ¡V V\
.'"

Y0.015' D.OIÇ

RECALC.4S2



LDC Report# 14359A51

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: October 26, 2005

LDC Report Date: December 13, 2005

Matrix: Water

Parameters: Methane

Validation Level: EPA Level ILL & IV

Laboratory: Alpha Analytical, Inc.

Sample Delivery Group (SDG): BMI05102720

Sample Identification

1523-MW01 **
1523-MW01 Dup
1523-MW02
1523-MW03
1523-MW04
1523-MW05
1523-MW06
1523-MW07

**Indicates sample underwent EPA Level IV review

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359A51 . B34 1



Introduction

This data review covers 8 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per Method RSK-175 for Methane.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature,

Blank results are summarized in Section IlL.

Field duplicates are summarized in Section IX.

Samples indicated by a double asterisk on the front cover underwent a EPA Level iV
review, A EPA Level ill review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level ILL criteria since this review is
based on QC data,

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value,

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value,

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359A51.B34 2



i. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

Initial calibration of compounds was performed as required by the method.

The percent relative standard deviations (%RSD) of calibration factors for compounds
were less than or equal to 30.0% ,

b. Calibration Verification

Calibration verification was performed at required frequencies, The percent recoveries
(%R) of amounts in continuing standard mixtures were within the 70-130% QC limits.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No methane contaminants
were found in the method blanks,

IV. Accuracy and Precision Data

a. Surrogate Recovery

Surrogates were not required by the method.

b. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
not within QC limits. Since there were no associated samples, no data were qualified.

c. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits,

V. Target Compound Identification

All target compound identifications were within validation criteria for samples on which
a EPA Level iV review was performed. Raw data were not evaluated for the samples
reviewed by Level ILL criteria.

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359A51.B34 3



Vi. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which a EPA Level iV review was performed. Raw data were not evaluated for the
samples reviewed by Level ILL criteria,

ViI. System Performance

The system performance was within validation criteria for samples on which a EPA Level
iV review was performed. Raw data were not evaluated for the samples reviewed by
Level ILL criteria.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples 1523-MW01 ** and 1523-MW01 Dup were identified as field duplicates, No
methane contaminants were detected in any of the samples.

X. Field Blanks

No field blanks were identified in this SDG,

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359A51. B34 4



Camp Pendleton, CTO 102
Methane - Data Qualiication Summary - SDG BMI05102720

No Sample Data Qualified in this SDG

Camp Pendleton, CTO 102
Methane - Laboratory Blank Data Qualification Summary - SDG BMI05102720

No Sample Data Qualified in this SDG

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359A51.B34 5



À Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OH 43201

Attn: Chrs Zimmeran
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 10/27/05

Job#: TOI02/1523

Dissolved Gases

Modified Method RSK-175 GC/FID

ConcentrationParameter Reporting

Limit

Client ID : lS23-MWOI

Lab ID : BMl051 02120-01 A Methane NO 0.010 mg/L

Client lD : tS23-MWOl Dup
Lab ID : BM IOS 102120-02A Methane NO 0.010 mg/L

ClientlD: lS23-MW02
Lab ID : BMIOS 102120-03A Methe ND 0.010 mg/L

Client 10 : i S23-MW03

Lab ID : BMI05102720-04A Methane 0.067 0.010 mglL

Client ID : lS23-MW04
Lab 10 : BMIOSI02720-05A Methane NO 0.0 i 0 inglL

Client 10: l523-MWOS

Lab ID : BMI05102720-06A Methane NO 0.010 mg/L

Client 10: lS23-MW06
Lab ID : BMI05102720-07A Methane NO 0.010 mg/

Client ID : tS23-MW07
Lab ID : ßMI05102720-08A Methane NO 0.010 inglL

NO = Not Detected~~ '¿7g~ DJg~
Roger L Scholl, Ph.D.. Laboraiory Dirccior. . Ray Gardner. Labora(lry Maager. . Walier Hichm Qua11Y Assuance Offcer

Sacramento, CA . (916) J66-9089 I La Vegas, NV . (702) 28l-4848/ infotßBla..anaical.com

TO I 02/1523
/'

\0\;\ 'Y q.7S

Date Date

Sampled Analyzed

10/26/05 IU/27/05

i 0/26/U5 IU/27/05

10/26/05 10/27/05

i 0/26/05 10/27/U5

10/26/05 10/27/05

i 0/26/05 IU/27105

10/26/05 10/27/05

i 0/26/05 10/27/05

Pf/
H/90S

Report Date

Page 1 ofl
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LDC #: 14359A51

SDG #: BMI051 02720
Laboratory: Alpha Analvtical, Inc.

VALIDATION COMPLETENESS WORKSHEET
Level III/IV

Date: 'r/I-ifis
Page:-i~f-i

Reviewer:~
2nd Reviewer:~

METHOD: GC Methane (Method RSK-175)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

D Validation Area I I Comments I

i. Technical holdinçi times -A Samplinçi dates: lo /u. Æ~
IIa. Initial calibration .A

It
il/ o' or- ilr i

lib. Calibration verification 'D-

IlL. Blanks A

IVa. Surroqate recovery J. NOT ,.)" .
SIAl

1/ ~ 1JfJT ~ 10).0 ~IVb. Matrix spike/Matrix spike duplicates '41t:1- fiW67

IVc. Laboratory control samples lr iCS

v. Tarqet compound identification A Not reviewed for Level III validation.

VI. Compound Quantitation and CRQLs A- Not reviewed for Level III validation.

Vii. Svstem Performance A Not reviewed for Level ILL validation.

VIII. Overall assessment of data A

IX. Field duplicates N 1) P =- " ).

X. Field blanks N

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet

NO = No compounds detected 0 = Duplicate
R = Rinsate TB = Trip blank
FB = Field blank EB = Equipment blank

Validated Samples: .. Indicates sample underwent Level IV validation
tAl /Ã.. ~

1 1523-MW01H . 11 21 31

2 1523-MW01 Dup 12 22 32

3 1523-MW02 13 23 33

4 1523-MW03 14 24 34

5 1523-MW04 15 25 35

6 1523-MW05 16 26 36

7 1523-MW06 17 27 37

8 1523-MW07 18 28 38-
~e.i-k -- , 34/19 19 29 39

10 20 30 40

Notes:

14359A51W.wpd



LDC#:
SDG#:

IIf~tt .,5/
'lM! 0'5/02120'

VALIDATION FINDINGS CHECKLIST,

Page:-ldC~
Reviewer:~

2nd Reviewer:~

Method: /' GC l HPLC

Was a liner fit used for evaluati? If yes. were all percnt relative standard
deviti %RSD C 20%?

Was a curv fit us fo evaluati? If Yes, what was th accptarice crter

us? .
i

Did th Initial calibration meet the curve fit acc lance crteria?

i

Were a matx spike (MS) and matrx spike duplicàte (MSO) analyzed for each
matrx in this SOG? If no, indicate which matrx doe.not have an associated
MS/MSO. Soil I Water.

Were the MS/M~O percent recoveries (%Rl and the relative percent differences
RPO within tl ac limits? ' .

Was an LCS anal ed for this SOG?

Was an LCS anal ed r extraction batch?



LDC #: /4 ~si Irç J
SDG #: PJMT 0 i¡lin'ì'L

Validation Area

VALIDATION FINDINGS CHECKLIST
Page:lof2:

Reviewer: -3

2nd Reviewer: ~

..

Yes No ilA Flndln Comments.

Were field blanks Identified in this SDG?

unds detected in the field blanks?

I '

i

,i

. ',I



LOC #: If'?9l lr~ J
SOG #: bM-l 0 Ç' lc-im

METHOD: --GC HPLC _
Please see qualifications below for all questions answered "Nil. Not applicable questions are identified as "N/A".

t§ N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG?

VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike. Duplicates

Page:-iof-i
Reviewer:'N

2nd Reviewer: a-

.A N/A Was an MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was perfonned?
y( N )N/A Were the MS/MSD percent recoveries (%R) and relative percent differences (RPD) within QC limits?

MS MSD
# MS/MSD ID ComDound %R (Llmltsl %R (Llmlts\ RPD (L1mltsl. . Associãted SalnDles '. Qualifications.

14 r Ç( ~ MWllï rvs/Ai(f Me 1l1U" ( ) +t¡ 17O-fJ¡ \ ( \ A1tm e. . j\(J~
( ) ( ) ( )

-
-

- ( ) ( \ ( - \ - -
~ - -

'- - - -
- - ( ) ( .) ( )

- - -

( ) ( ) (
-

) -

( \ ( . ) ( )
-

( \ ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )
-

-

( ) ( ) ( ) -

( 1 ( - \ ( .)
'.

( ) ( ) ( )
- -

( ) ( ) ( ) -

.- .\ - .
- -

( ) ( ) ( ) - -

( ) ( ) ( )
- -

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( ) -

( ) ( ) ( )

( ) - (: ) ( ) - .'

( ) ( ) ( )

( ) ( ) ( -)

I \ /
-

\ I \

U:t:nM.eu".,,,rI



LOC #:-l;n: -Asr

SOG #: ~IY O~ f02.7'1
VALIDATION FINDINGS WORKSHEET

Initial Calibration Calculation Verification
Page:--of-L

Reviewer: JV
2nd Reviewer: rr

METHOD: GC / HPLC

The calibration Factor (CF), average CF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified-below using the following
calculations:

CF = A/C _
average CF = sum of the CE' ¡number of standards
%RSD = 1 00 ~ (SIX)

A = Area of compound,
C = Concentration of compound,
S _= Standard deviation of the CF
X = Mean of the CFs

-
--

Calibration CF CF Average CF Average CF
# Standard ID - Date ComDound ( qS!itd\ (O.~)(,std\ IInitlan (Initial) - %RSD %RSD

-1 I iA i- ., I ~ fç
Ai C -r Ml t. ?,. ï 1'b2 e H. -~.719.:i err, ;.141 t H. ~ .J.1 t-K Ji., i. 7 t~, VJ --

- - - -

.. -
-~

-

3--
§ l

-

I J I I

-

i i I I

- -
-

- -

Comments: Referto I~itial Calibration findinas worksheet for \istof Qualifications and associ~ted samDles when reDorted results do' not acree within 10-.0% oUhe recalculatedresults. -



LOC #: 1f?S1nS"1

SDG #: '5 ß'I OS-Ib J.""
VALIDATION FINDINGS WORKSHEET

Continuina Calibration Results Verification
. Page:-Lof-l
-Reviewer:=:

2nd Reviewer: .

METHOD: GC /- HPLC

The percent difference (%0) olthe initial calibration average Calibration Factors (CF) and the continuing calibrationCF were recalculated for the compounds identified belowusing the follõwing calculation: .
% Difference = 100 * (ave. CF - CF)/ave. CF
CF = AlC -

Where: _ave. CF :: Initial calibration average CF
CF = continuing calibration CF

A = Area or compound
C = Conc~ntratlon of compound

- - -
- .

- -

Calibration
- -

Average CF(lcal)/ - CF/Cone. CF/Cone. "¡.
%R.

-

# Standard ID Date compound CCV Cone._ CCV CCV

1 C.Aiti2"'05'Ol . - I\tMe. l.,rl C 3.01 ~.ol 1 i~. (). Jl~.ly
-

-
.

2

-- -
- - -

i i I

- - - -.
3

- - - -
- . - -

-
- .

§ I L

-

I b -I I~i

-

Comments: Refer to Continuina Calibrationfindinas worksheet for \istof Qualifications and associated samDles when reDorted results do not aaree within 10.0% of the
recalculated results.



LOC #: 14-1.r As! VALIDATION FINDINGS WORKSHEET
SOG #:~,.r OS!O),720 Laboratory Control Sample/Laborat()1) Control Sample Duplicates Results Verification

_METHOD: LGC _HPLC

Page:-iotl_
Reviewer. 'J

2nd Reviewerq-

The percent recoveries (%R) and relative percent differences 
(RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the

compounds identified below using the following calculation:

% Recovery = 100. (SSC - SC)/SA Where -SSC = Spiked sample concentration
- SA = Spike added

LCS "" Laboratory Control Sample

SC = Sample concentrtion .

LCSD = Laboratory C~ntrol Sample duplicateRPD =(((SSCLCS - SSCLCSD) . 2) I (SSCLCS + SSCLCSDW100

LCS/LCSD samples: ~ ..13+1/
- -

- -
LCS

-- Spike Sample Spike Sample LCSD LCS/LCSD-
Add"d

" ~ii-\
cOl1Cen~tion - .. --Compound -( Pl i. ) , ~ L ) Percent Recovery Percent Recovery - -RPD

~~ti¡~~¡~~~t~~~~l~~~\~l~~r~lil~*~~i~~~lrf . . LCSD LeSD -' Reported Reeai- "---rted Recalc. Reported Recalc.
- .

Gasoline (801 S) .

Diesel (8015) -
- . -

-
- -

Benzene (8021 B) - -

Methane (RSK-175) D.Ç~ ~A- 0 b. l'S t. 1~ lof- -
-

2,4-0 (8151)

-

Dinoseb (8151) -
.

Naphthalene (8310)
--- -

- - -- - - - - - -.Anthracene (8310) - - -- . -

HMX (833Õ) .
-

2,4;6- Trinitrotoluene (8330) - - .

-c- . -
. -

.

i I I I. .
Comments: Refer to Laboratory Control SamolelLaboratory ControlSamole Duolicate findinas worksheet tor list of aualifications and associated samoles when reoorted

. results do not aaree within 10.0% of the recalculated results.



LOC #: l~lJ $1. .A SL

SOG #: 'M!D'7 1a-2.71(
VALIDATION FINDINGS WORKSHEET

Sample Calculation Verification
- Page: --of--

Reviewer: .J
2nd Reviewer: ~

METHOD: ~C HPLC

Were all reported results recalculated and verified for all level IV samplës?
Were all recalculated results for detected target compounds agree within 10% of the reported results?

Concentration= (AHFv)(Df)

(RF)(Vs or Ws)(%S/100)

Example:

Sample 10. Compound Name ri 1)"
A= Area or height of the compound to be measured
Fv= Final Volume of .extract -

- Of= Dilution Factor
RF= Average response factor of the compound

In the inItial calibration
Vs= Initial volume of the sample
Ws= Initial weight of the sample
%S= Percent Solid

Concentration =

-' . -

Reported Recalculated Results
# Sample ID Compound Concentratlons ConcentratIons Qualifications

( ) ( .' )

- - -
.

-
. - -

- -
- - --

.
- -

-
-.

-- -

Comments:

Co A LLO'- 1\ I ..... ......



LDC Report# 14359A6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: October 26, 2005

LDC Report Date: December 13, 2005

Matrix: Water

Parameters: Wet Chemistry

Validation Level: EPA Level III & IV

Laboratory: Alpha Analytical, Inc.

Sample Delivery Group (SDG): BMI05102720

Sample Identification

1523-MW01 **
1523-MW01 Dup
1523-MW02
1523-MW03
1523-MW04
1523-MW05
1523-MW06
1523-MW07
1523-MW04MS
1523-MW04MSD
1523-MW04DUP

**Indicates sample underwent EPA Level iV review

V:\LOGIN\BATTELLE\PENDLE ~ 1 \14359A6.B34 1



Introduction

This data review covers 11 water samples listed on the cover sheet including dilutions
and reanalysis as applicable, The analyses were per EPA Method 160.1 for Total
Dissolved Solids, EPA Method 300.0 for Nitrate as Nitrogen, Nitrite as Nitrogen, and
Sulfate, EPA Method 310.1 for Alkalinity, EPA Method 415.1 for Total Organic Carbon,
and Standard Method 3500FE for Total Iron.

The review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004) as there are
no current guidelines for the methods stated above,

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature.

Blank results are summarized in Section IlL.

Field duplicates are summarized in Section iX,

Samples indicated by a double asterisk on the front cover underwent a EPA Level iV
review. A EPA Level ILL review was performed on all of the other samples, Raw data
were not evaluated for the samples reviewed by Level ill criteria since this review is
based on QC data,

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected, The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria,

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required,

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359A6. B34 2



i. Technical Holding Times

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Unti Analysis Unti Analysis Flag A or P

1523-MW01 ** Nitrite as N 15 days 48 hours J (all detects) A
1523-MW01 Dup R (all non-detects)
1523-MW04 Nitrate as N 15 days 48 hours J (all detects)
1523-MW04MS R (all non-detects)
1523-MW04MSD

Non-detected sample concentrations were qualified as unusable (R) due to a gross
exceedance (~2X) of holding time,

The chain-of-custodies were reviewed for documentation of cooler temperatures, All
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when
applicable,

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant

concentrations were found in the method blanks.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits with the following exceptions:

Spike ID

(Associated MS (%R) MSD (%R) RPD
Samples) Analyte (Limits) (Limits) (Limits) Flag A or P

1413-MW05MS/MSD Sulfate - - 6.7 (s2) J (all detects) A
(1523-MW07) UJ (all non-detects)

V:\LOG i N\BA TTELLE\PEN OLE ~ 1 \ 14359A6. B34 3



V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable, Results
were within QC limits,

Vi. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable with the
following exceptions:

Sample Analyte Finding Criteria Flag A or P

All samples in SDG Alkalinity No LCS analysis associated LCS analysis required. None P
BMI051 02720 with these samples.

Percent recoveries (%R) and relative percent differences (RPD) were within QC limits.

Vii' Sample Result Verification

All sample result verifications were within validation criteria for samples on which a EPA
Level IV review was performed with the following exceptions:

Sample Analyte Finding Criteria Flag A or P

All samples in SDG Total organic carbon The sample concentrations were Samples and None P
BMI051 02720 calculated without using the y- standards should be

intercept while the CCV standards calculated with the

were calculated with the y-intercept. same calibration curve.

Raw data were not evaluated for the samples reviewed by Level III criteria.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

iX. Field Duplicates

Samples 1523-MW01 ** and 1523-MW01 Dup were identified as field duplicates. No
contaminant concentrations were detected in any of the samples with the following
exceptions:

Concentration (maIL)

Analyte 1523-MW01 ** 1523-MW01 Dup RPD

Total alkalinity 330 330 0

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359A6.B34 4



Concentration (ma/D

Analyte 1523-MW01 ** 1523-MW01 Dup RPD

Nitrate as N 53 53 0

Sulfate 29 28 4

Total dissolved solids 11 000 11000 0

Total Iron 0.37 0.30U 200

Total organic carbon 3.8 3.7 3

X. Field Blanks

No field blanks were identified in this SDG.

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14359A6. B34 5



Camp Pendleton, CTO 102
Wet Chemistry - Data Qualification Summary - SDG BMI05102720

I

SDG
I

Sample
I

Analyte
I

Flag
I A or P I

Reason
I

BMI051 02720 1523-MW01 ** Nitrite as N J (all detects) A Technical holding times
1523-MW01 Dup R (all non-detects)
1523-MW04 Nitrate as N J (all detects)

R (all non-detects)

BMl051 02720 1523-MW07 Sulfate J (all detects) A Matrix spike/Matrix spike
UJ (all non-detects) duplicates (RPD)

BMI051 02720 1523-MW01 ** Alkalinity None P Laboratory control
1523-MW01 Dup samples
1523-MW02
1523-MW03
1523-MW04
1523-MW05
1523-MW06
1523-MW07

BMI051 02720 1523-MW01 ** Total organic carbon None P Sample result verification
1523-MW01 Dup
1523-MW02
1523-MW03
1523-MW04
1523-MW05
1523-MW06
1523-MW07

Camp Pendleton, CTO 102
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG BMI05102720

No Sample Data Qualified in this SDG

V:\LOG i N\BA TTELLE\PEN OLE ~ 1 \ 14359A6. B34 6



À Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21, Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King A venue
Columbus, OH 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 10/27/05
Job#: T0102/1523

Total Organic Carbon as NonPurgeable Organic Carbon

EPA Method SW9060/41 5.l/SM-53 ioc

Parameter

Client 10: 1523.MWOl
Lab ID : BMlO5 102720-0 J A Total Organic Carbon

ClienllD : lS13-MWOl Dup

Lab lD : DM105102720-02A Tobl Organic Carbon

ClienllD ; 1523-MW02
Lab lD ; BMIOSI02720-03A Total Organic Carbon

Client ID ; t523.MW03
Lab lD : BMlOSl02720-04A Tobl Organic Carbon

Client lD : 1523-MW04
Lab lD ; BMJ05102720-05A Tobl Organic Carbon

Client ID : 1523-MW05
Lab 10: ÐMlO5102720-06A Tobl Organic Carbon

Client ID : 1523-MW06
Lab 10: BMIOSI02720-07A Total Organic Carbon

Client lD : 1523.MW07
Lab lD : BMlOS 102720-08A Total Organic Caron

Concentration

3.8

Reporting Date Date

Limt Sampled Analyzed

L.O mg/L 10/26/05 11/04/05

L.O mg/L 10/26/05 111101l5

1.0 mg/L 10/26/05 l1l10/05

1.0 mglL J 0/26/05 i 1104/05

1.0 mg/L 10126/05 i I/U4/U5

1.0 mgiL lO/26/05 11104/05

1.0 mgiL 10/26105 11104/05

J.O mg/L i 0126105 11104/05

3.7

8.2

6.5

8.5

2.8

3.6

8.1

~~ ~7~~ D~~ /0R(I~a- L. Schou' Ph.D., LaborAtory Din:cMr. . Rany GarlC. LaboraLol' ~a¡cr' . Walta Hìchm. Quiy Asi.nnc~ Offer

S8.crøment!l, CA . (9115) 366.9089 f La Vciias, l\V . (702) 2I 1-484& I iiCO(alpl.anytic.cüm

11/ 0/05

Report Date

TOI02/1523

\0y\,y\ao~

Page I Or'
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À Alpha Analytical, Inc.
255 Glendale Ave, . Suite 2 I . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX' 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 10/27/05

Job#: TO i 02/1523

Iron by Spectrophotometer

SM3500-Fe D--_..,.
Parameter

Client lD : 1523-MWOl

la ID : BMIOS102720-01A Iron, Total

Client lD : l523-MWOl Dup

Lab ID: BMIOS102720-02A Iron, Total

Client 1D ; 1523-MW02

Lab il : BM 10S 1 02720-03 A Irn, Total

ClientlD; 1523-MW03

lab ID : BM IOSI02720-04 A Iron, Total

Client ID : 1523-MW04
LabID: BMlOS 102720-05 A Iron, Total

Client lD : 1523-MW05
Lab ID : BMlOSI02720-06A Irn, Total

Client JD : 1523-MW06
Lab lD : BMIOS102720-07A Iron. Total

ClienllD : 1523-MW07

Lab ID : BM105102720-08A Iron, Total

Concentration

0.37

Reporting Date Date
Limit Sampled Analyzed

0.30 mg/L 10/26/05 i 1/07/05

0.30 mglL 10/26/05 11/07/05

0.30 mglL 10/26/05 11/07105

0.30 mg/L 10/26/05 11/07105

0.30 mglL 10/26/05 11/07105

0.30 mglL 10/26/05 11/07/05

0.30 inglL 10/26/05 11/07/05

0.30 mglL i 0/26/05 11/07/05

ND

0.48

0.S2

0.37

ND

0.31

0.62

ND = Not Detected~.~ ,¿~~ D~~
Roger L. SchoU. Ph.D., laboratory Direttor. . Rany Garer, Laboralory Malier. . Walter Hinchan Qualiy AuUJUCC OffcC1

S&.("amenio, CA. (916) .\66.9089/ La. Vegas. NV . (102) 281-48c18/ ii(o~aJpha.anÎçaJ.CQoi ~-
Report Date

TOI021I523 /'

\A '" \ y\ 1.7)

PUJIt j 0/ /
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À Alpha AnalyticalJ Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX. 1-800-283-1 i 83

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King A venue
Columbus,OH 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 10/27/05
Job#: T0102/1523

Total Disolved Solids (TDS)

EP A Method i 60. i / 8M 2540 C

Parameter Concentra tion Reporting Date Date

Limit Sampled Analyzed
ClientlD : IS23-MWOI

Lab ID: BMJOS102720-0IA Solids, Total Dissolved (TDS) 11,000 SO mg/L 10/26/05 11/07/05

Client il : IS23-MWOl Dup

Lab ID : BMI05 L02720-02A Solids, Total Dissolved (TDS) 11,000 50 mg/L 10/26/05 i 1/07/05

ClienlID: 1523-MW02
Lab ID : BMI05102720-03A Sulids, Total Dissolved (TDS) 1.00 10 rog/L 10/26/05 11/03/05

Client ID : 15B-MW03
Lab il : BMIOSI02720-04A Solids, Total Dissolved (TDS) 2,000 10 rog/L 10/26/05 11/041OS

ClieitlD: 1523-MW04
Lab lD : BMlO5102720-o5A Solids, Total Dissolved (TDS) 2,800 25 mg/L 10/26/05 t 1103105

ClientlD : 1523-MW05
Lah ID : BMIOS I02720-06A Solids, Total Díssolved (TDS) 2.700 25 rog/L 10/26/05 11/07/05

ClieitlD : 1523-MW06
Lab ID : BMIOSI02720-07A Solids, Total Dissolved (TDS) 3,000 2S rog/L 10/26/05 11i07/0S

Client il : lSB-MW07
Lab ID : BMI05102720-08A Solids, Total Dissolved (TDS) 1,700 25 mglL 10/26/0S 11/07/0S

~~ L7'.d-£ D~~ ¡Ç/
RogCl L. Schll. Ph.D., Laboratory Diroctor. . Rany Gardner, 14boratory Ma&ga. . Waha Hinchman Quiy Asan Off

Sacnuncnio, CA. (916) 366.9089/~ Vegas. NV . (702) 281-4848! ino(falpha-a.)1içii.colu

1119/05

Report Date

TO 102/1 523

'0~ \Y\~ 0 ç

Page 1 oji
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À Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute Attn: Chrs Zimmerman
505 King A venue Phone: (614) 424-3779
Columbus, OR 4320 i Fax: (614) 424-3667
Job#: TO 1 02/1523

Anions by Ion Chromatography (IC) EP A Method 300.0 I SW9056

Parameter Concentration Reporting Date Date

Lirt Sampled Analyzed
Client ID : 1523-MWOl .

Lab ID : BMI05102720-0IA Nitrte (N02) - N NO * It 0.50 mglL 10/26/05 11/10/05
Nitrte (NOJ) - N 53 *J 0.50 mglL 10/26/05 11/10105
Sulfate (S04) 29 1.0 mglL 10/26/05 10/27105

ClieitlD : 1523-MWOIOup

Lab ID : BM105102720-02A Nitrite (N02) - N NO * R- 0.25 mglL 10/26/05 11/10/05
Nitrate (N03) - N 53 * ;: 0.50 mglL 10/26/05 11/10/05
SulFate (S04) 28 1.0 niglL 10/26/05 J 0/27/05

Client ID : 1523-MW02

Lab ID : BMJ05102720-03A Nitrte (N02) - N NO 0.25 mglL 10/26/05 10/27/05
Nitrte (N03) . N 8.7 0.25 mglL 10/26/05 10/27/05
Sulfate (S04) 79 1.0 mglL 10/26/05 10/27/05

Client ID : 1523-MW03

Lab lD : BMI05102720-04A Nitrte (N02) - N ND 0.25 mglL 10/26/05 10/27/05
Nitrte (NOJ) . N 4.2 0.25 mg/ I Ò/26/05 i 0/27/05
Sulfate (S04) 31 1.0 mg/ 10/26/05 10/27/05

ClientlD : 1523-MW04

Lab ID : BMI05102720-05A Nitrte (N02) - N ND · t2 0.25 mglL 10/26/05 11/10/05
Nitrte (NOJ) - N 180 *J 2.5 mglL 10/26/05 11/10/05
Sulfate (S04) 71 1.0 mglL 10/26/05 10/27/05

Client 10: 1S23-MWOS

Lab ID : BMJ05102720-06A Nitrte (N02) - N NO 0.25 ml¥L 10/26/05 10/27/05
Nitrate (N03) - N 22 0.25 mglL 10/26/05 10/27/05
SulFatè (S04) 58 1.0 mglL i 0/26/05 10/27/05

ClientlD : 1523-MWOó

Lab 1D : BMI051 02720-07 A Niirile (N02) - N NO 0.25 ml¥L 10/26/05 10/27/05
Nitrte (N03) - N 0.75 0.25 ml¥L 10/26/05 10/27/05
Sulfate (S04) 84 1.0ml¥L 10/26/05 10/27/05

ClientlD : 1523-MW07
Lab ID : BMJ05102720-08A Nitrte (N02) - N NO 0.25 ml¥L 10/26/05 10/27/05

Nitnte (N03) - N 0.96 0.25 mglL 10/26/05 10/27/05
SulFate (S04) 170 J 2.0 mglL 10/26/05 11/10/05

.Note: Samples were originally run within hold time due to high concentrtions of target analytes samples were re-ru outside of hold time.

ND = Not Detected

~~ ¿7~~ l./
Report Date

D~~
Raga L. SchoU. Ph_D.. Laboraory Director. . Rady Ganma. Laboratol) Maagcr. . Walter Hichn, Qualty Asurance Ofce

S8C'.rmeilo. CA. (916) 366.9089/lA Vegas. NV. (702) 281-4848! mfolaJpba-analic,com

T0102/1523 \A~\YV'O( 1 of i
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À Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 8943 I -5778

(775) 355-1044' (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OH 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 10/27/05

Job#: TO 1 02/1523
..------_...._-

Alklinity
EPA Method 310.1

Parameter Concentration Reporting Date Date

Limt Sampled Analyzed

Clirol ID : lS23-MWOl
Lab 10 : BM105102720-OIA Alkalinity, Total (As CaC03 at pH 4.5) 330 1.0 mg/L J 0/26/0 5 11109/05

Client ID : lS23-MWOI Dup
lab il : BMl05102720-02A Alkalinity, Total (As CaCD3 at pH 4.5) 330 1.0 mg/L i 0/26/05 i 1/09105

Client lD : tS23-MW02
Lab ID : BMJ05102720-03A Alkalinity, Total (As CaC03 at pH 4.5) 420 1.0 mg/L i 0/26/05 i 1/09105

ClienllD : lS23-MW03
LabJD: BMJ05102720-04A Alkalinity, Total (As CaC03 at pH 4.5) 160 i.o mg/L 10126/05 i 1/09/05

Client lD : lS23-MW04
Lab ID : BMlO5 102 720-05A Alklinity, Total (As CaC03 at pH 4.5) 440 1.0 mgL I 0/26/05 I 1/09/05

Client il : 1523-MWOS

Lab lD : BMlO5102720-06A Allinity, Total (As CaC03 at pH 4.5) 190 1.0 mg/L 10/26/05 11/09/05

Client lD : lS23-MW06
Lab lD : BMI05102720-07A Alkalinity, Tolll (As CaC03 at pH 4.5) 250 i.o mgf 10/26/05 11/09/05

Client ID : lS23-MW07
LabID: BM105J02720-08A All\alinity, Total (As CaC03 at pH 4.5) 300 1.0 ing/L 10/26/05 11/09/0.\

~~ 4C-7~~ c:~~
Roger L. Scholl Ph.D., Laboratory Dircçior. .. Ray Gardnec, larø.Qry Maager. . Wilier Hlnbm Qua.ty Assuance Offc~

Sacnmenlo. CA. (916) 366-9089 fLa Vc¡:a., NY. (702) 281..84& / ito~~l1.an)Iìca1.com

&
11/1 0/05

ReportDate

T0102/1S23

\AV\\Y\1P(

Page / oj I
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LDC #: 14359A6

SDG #: BMl05102720
Laboratory: Aloha Analvtical. Inc.

VALIDATION COMPLETENESS WORKSHEET
Level III/IV

Date: 1 ~-r3-oç'
Page:-lof r

Reviewer: t/ V
2nd Reviewer: h

0 Validatinn Area I I Cnmments I

i. Technical holdina times Sw Samoling dates: 10 ~ ;)6- ol;

lIa. Initial calibration A

lib. Calibration verification A
IlL. Blanks A

IV Matrix Spike/Matrix Spike Duolicates 51t Mr(Mfn (ÇDG-: 'ßMI' 0';10;)803 8MTOÇ fO-'C;01 T

V Duplicates A Dup
VI. Laboratorv control samples Sw Lee; /LCS'D
VII. Sample result verification Sw Not reviewed for Level III validation.

VIII. Overall assessment of data A

IX. Field duplicates 'SW D= , -l ~
v i:Õn'.. hl~ni,~ N

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet

NO = No compounds detected
R = Rinsate
FB = Field blank

D = Duplicate
TB = Trip blank
EB = Equipment blank

Validated Samples' ** Indicates sample underwent Level IV validation
Ii 1/ W~ -rer

1 1523-MW01** 11 1523-MW04DUP 21 31

2 1523-MW01 Dup 12 Pß lI i 22 32

3 1523-MW02 13 f2"'~ ~ 23 33

4 1523-MW03 14 24 34

5 1523-MW04 15 25 35

6 1523-MW05 16 26 36

7 1523-MW06 17 27 37

8 1523-MW07 18 28 38

9 1523-MW04MS 19 29 39 --
10 1523-MW04MSD 20 30 40

Notes:

14359A6W.wpd



LOC #: I Lf ~~q AG
SOG #: ßI1I.O&), O;r7dO

VALIDATION FINDINGS CHECKLIST P;:gp.'-iofg
Reviewer: JÂ(r

2nd Reviewer: . l'

Method:lnorganics (EPA Method fee CQ vOl/)

Were the ro r number of standards used?

Were all initial calibration corrlation coffcients:. 0.995?

Were all initial and continuing calibration venfication %Rs within the 9O-110"~ QC
limits?

Were a matnx spike (MS) and duplicate (DUP) analyzed for each matr in this
SDG? If no, indicate which matnx does not have an associated MSIMSD or i/
MS/DUP. Soil 1 Water.

Were the MS/MSD percent recoveries (%R) and the relative percent diffrences
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike /'
concentration b a factor of 4 or more, no action was taken.

Were the MSIMSD or duplicate relative percent differences (RPD) ~ 20% for
waters and ~35% for soil samples? A control limit of ~ CRDLt: 2X CRDL for soil) ./
was used for samples that were ~ 5X the CRDL, including when only one of the
du licate sam Ie values were -c 5X the CRDL.

WETG-EPA.IV verson 1.0



LDC#: fl/'lÇl"Ata
SDG #: aMI: 0 ';10 Ô'-ra 0

VALIDATION FINDINGS CHECKLIST Page:2of ~
Reviewer: M &

2nd Reviewer:::

Target analytes were detected in the fieid blanks.

WETC-EPA.IV version 1.0



LDC #: i t. 3;'tA C;
SDG #: ß Mi:Ot;fÚi17~O

VALIDATION FINDINGS WORKSHEET
Sample Specific Analysis Reference

Page:-lof-l
Reviewer: t1 b

2nd reViewer:~
All circled methods are applicable to each sample.

- 'in -

1-) cg IN pH~CI F~POd~N- NH., TKNcfCR6+ CIO. Br(;od
QC

., 10 pH TDS CI F lÑ SO.. POd ALK CN- NH~ TKN dõ CR6+ CIO Br
i

~ II II pH q:CI F NO., NO~ SO. PO (ÃCN- NH., TKN TOC CR6+ CIO. Br

pH TDS Ci F NO., NO? SO. PO ALK CN- NH~ TKN TOC CR6+ CIO. Br

pH TDS CI F NO~ NO~ SO.. POd ALK CN- NH., TKN TOC CR6+ CIO.. Br

pH TDS CL F NO., NO~ SO. PO. ALK CN" NH., TKN TOC CR6+ CIO. Br

pH TDS CI F NO., NO? SO.. POd ALK CN- NH~ TKN TOC CR6+ CIO. Br

pH TDS CI F NO., NO~ SOd PO.. ALK CN- NH., TKN TOC CR6+ CIO. Br

pH TDS CI F NO., NO~ SO. PO. ALK CN- NH., TKN TOC CR6+ CIO. Br

pH TDS CI F NO., NO? SO.. PO.. ALK CN" NH~ TKN TOC CR6+ CIO. Br

pH TDS ei F NO., NO~ SO.. PO.. ALK CN- NH., TKN TOC CR6+ CIO.. Br

pH TDS CI F NO~ NO~ SO. PO. ALK CN- NH~ TKN TOC CR6+ CIO. Br

pH TDS CL F NO~ NO? SOd PO.. ALK CN- NH., TKN TOC CR6+ CIO.. Br

pH TDS CI F NO~ NO~ SO. PO. ALK CN- NH., TKN TOC CR6+ CIO. Br

pH TDS CI F NO., NO? SOd PO. ALK CN- NH~ TKN TOC CR6+ CIO. Br
.

pH TDS CI F NO~ NO~ SO.. PO.. ALK CN- NH., TKN TOe CR6+ ClOd Br

pH TDS CI F NO~ NO~ SO. PO. ALK CN- NH., TKN TOC CR6+ CIO. Br

pH TDS CI F NO., NO? SO. PO. ALK CN- NH~ TKN TOC CR6+CI0 Br

pH TDS CI F NO., NO~ SO PO.. ALK CN- NH., TKN TOC CR6+ CIO.. Br

pH TDS CL F NO~ NO~ SO PO. ALK CN- NH~ TKN TOC CR6+ CIO. Br

pH TDS CI F NO., NO? SO.. PO.. ALK CN- NH., TKN TOC CR6+ CIO. Br

pH TDS CI F NO., NO~SOd PO.. ALK CN- NH., TKN TOC CR6+ CIO. Br

pH TDS CI F NO., NO~ SO PO ALK CN- NH., TKN TOC CR6+ CIO. Br

pH TDS CI F NO., NO~ SOd PO.. ALK CN- NH., TKN TOC CR6+ CIO. Br

pH TDS Ci F NO., NO~ SO. PO ALK CN- NH., TKN TOC CR6+ CIO. Br

pH TDS CI F NO., NO~ SO.. PO.. ALK CN- NH., TKN TOC CR6+ CIO. Br

pH TDS CI F NO., NO~ SO. PO ALK CN- NH., TKN TOC CR6+ CIO. Br

pH TDS CI F NO., NO~ SOd POd ALK CN- NH., TKN TOC CR6+ ClOd Br

nl- Tn~ r.i i= i\(). IIln c:n pn .lU I( ('111- 1111- TI(III Tn(" ("i:6+ ("in Qr

Comments:

METHODS.wpd



LDC #: I Lf 3tíGJ A ~
SDG #: BMIot;fOJ7.;O

VALIDATION FINDINGS WORKSHEET
Technical Holdinc; Times

AI circled dates have exceeded the technical holding time.
N N A Were all samples preserved as applicable to each method?

D N/A Were all cooler temperatures within validation criteria?

Method:

Parameters:

Technical holdlna time:

SamDle ID
Sampling

date

I ~~:.'~ N I.. ~~~ ~ I'- e ""or. .. 'l 8 ".. ..

Analysis
date

Page:-lot--
Reviewer: ~

2nd reviewer:

I I
Analysis Analysis Analysis Analysisdate date date date Qualiier

fo~a,-o; If-to-al,- 1I~/O~Or; Ii) J,tAy( )I

;i
5
Cf

10 ,

HT.6

, ( l

)l ir~ - ~"'edy5; f

:r /R/A 11

)
'I



LDC#: (Lf'3ÇQAl'
SDG #: 5 MIoS' fO;J(dO

METHOD: Inorganics, EPA Method see co v (2 V"

VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates

Page:..ofL
Reviewer: l- Cr

2nd Reviewer: r- ~

ase see qualifcations below for all questions answered "N". Not applicable questions are identifed as. "N/A".
N N A Was a matrix spike analyzed foi each matrix in this SDG?

N A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor
of 4 or more, no action was taken.

Y (N N/A Were all duplicate sample relative percent diferences (RPD) ~ 20% for water samples and ~35% for soil samples?
WEL IV ONLY:

Ct N N/A Were recalculated results acceptable? See Level 
IV Recalculation Worksheet for recalculations.

MS MSD -

I'" MS/MSD ID Matrix AnlMe "Recoverv "Recverv RPD Umlt\ Associated Samnles QualifIcatIons

I ia 1'3-Mwo5' VV~ le., SO.. fa.7 (0: ;i ) ~~ '8 r-IUT/A
115/MSO

-

-

Comments:

MSD.6



LDC #: I Lf-:c)q A~
SDG!J: ßMIO'i/O;)7#O

VALIDATION FINDINGS WORKSHEET
Laboratory Control Samples (LCS)

Page:-lot-i
Reviewer: l- &

2nd Reviewer: h
METHOD: Inorganics, Method See coverr

Please see qualifcations below for all questions answered "ND. Not applicable questions are identied as "N/A",
y (Ñ N/A Was a laboratory control sample (LcS) analyzed for each matrix in this SDG?

(J N N/A Were all LcS percent recoveries (%R) within the control 
limits of 80-120% (85-115% for Method 300.0)?

7lEL IV ONLY:N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

# LCSID Matri AnaIve %R (Imlts\ Associated Samiiies n",oIlfl"ations

I ~O iCS w~+e.. Alk Co i \ NOile / P

Comments: a rH bv.f.terr waS u5(¿l1 IVI f1a.ee 0.( Gl T'v-lJe L.CS

LCS.6



LDC #: iinçq Afo
SOG #: ßMIOl;IO:J7JO

VALIDATION FINDINGS WORKSHEET
Sample Result Verification

Page:-lof-i
Reviewer: M (¡

2nd Reviewer Vi

METHOD: Inorganics, Method see C¿)Vev-

# Samole ID Analvte Lab ReDortlna LImll (units) RDL (units) Flndlna Qualifications

I a II Toe I S¿¡.. pIe. COVlceli t-v-c.f"i 0'" r l- eV"e bA ~ e.el 0'1 a NdV\e /P
cA;:.t e V"e"' + ca1 ibV'Ci +"OV1 cvirve -ll.0Il- T i- e.
Olte use-a! Olf C c. \I stol So .

Cir:lev-iCl : *' í£.e so"- "" e c~l .. b..c.f-,'()Vl
CUv- ve S' '" 0 tJ f ol he. u s e. .fo., Po tt ~or""l)r ec;
C)c $'(/ M I: Ie S' all ,1 çla '" JOt .rd.! .

VI 4'l"
nVl4/",t.cG\( -bã lc-';-.

-

- -
-

Comments: *' Ti" e y ;11 tell c ep t w~s used fo c.~(c CJ f G\.¡e +iie CC V S+J rf. but -tl"e i "" -fr ce ft
WIÄ$ Ylot vse.o( +à c.(culG\'te slÄ..f'le coV\ce"'1"V"~T-C'O"".S

ABVCRDL.6



LDe #: , L( '3 ';'M b
SDG#: ßJ'roç-/O;rtpo

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:-lof -l

Reviewer: t- G-

2nd reviewer:_~
METHOD: Inorganics, Method fee c ~V'ell~~ Were field duplicate pairs identified in this SDG?

Were target analytes detected in the field duplicate pairs?

Concentration (
W1~, Il

)

Analyte I :J RPD (Limit) Difference (Limit) Qualifier

+ot. A II.. 330 330 0
NO-s- N i; "3 51 0

50., ~q J8 i-

TUS /1000 " 000 0
to.L ,rVGlV\ O. -g-r 0.50 U 'dOO

Concentration ( vYn I L.
)

Analyte I
;; RPD (Limit) Difference (Limit) Qualifier

TOe '3.8 3.7 3

Concentration ( )

Analyte
RPD (Limit) Difference (Limit) Qualifier

.

Concentration ( )

i. RPD (Limit) Difference (Limit) QualifierAnalyte

."

FLOUP4 RPD-DIFFERENCE.OOC



LOC #: 1l.3t; A b

SDG #: ß l1 TOl; 10J. 7 JO
VALIDATION FINDINGS WORKSHEET

Initial and Contiilulna Calibration Calculation Verification Page:--ofl
Reviewer: l-K

2nd Reviewer:~
METHOD: Inorganics, Method S'ee co vev-

The correlation coeffcient (i) for the calibration of Toe was recalculated. Calibration date: 9 ~ ;)q - Ol.

An initial or continuing calibration verifcation percent recovery (%R) was recalculated for each 

type of analysis using .the following formula:
%R = f2 x 100

True
Where. Found - concentatio of eah amilyte measured In the aniiysls of the iev or CO soluton

True = concentiion of each aniie In the ICV or cev source

Recalculated RIDorted
p, C A'r~ AcceptableType of AnalysIs Analyte (unIts) (ùnlts) ror%R r or %R (Y/N)

Iniliai calibration Blank 0.0 (,~ C l~qD3"8
Calibraton verification StandBld 1 tl.O ( d i 'if () \ e

stdBld 2 fi.O ( 33d.i~c¡ lo
TOe StandBld 3 ;;0. ( 7 ç øi i 5"'H,

V' .;;:O.~99 Ý
(

,
Ilfbbd-d 11

ir ~=o. '19'1stdBld 4 LtD.

Stad BId 5 80. ( II ) ~8i)~ a 'B3l(
StadBld 6 - -
Stadii 7 - -

Calibration verilcation

~O 3 - tJ
II $"1(

Cc.v'3 'f . i i- i. (PiÖ () q.o C"'ß 0 / Q c. /0 'f
Calibration verification /1 1£(;,1

(,ü50,,1 Ccv i I . 't7'f ;;.00 (d( ~9 99
Calibration verifcation -i+.

(~ß( \ r'ø(J
&;o l

r rCi", rev ( . s-007 (. s- /00 l"€foideJ , i,

Comments: Refer to Calibration Verifcation findings worksheet for list of qualifcations and associated samples when reported results do not agree within 1 o.o~
of the recalculated results.

CALCLO.6
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LOG #: (i. 3Çq A Co

SDG#: Br-ioe)IO:l7aO

VALIDATION FINDINGS WORKSHEET
Level IV Recalculation Worksheet

Page:-lof-l
Reviewer:~

2nd Reviewer:~ ,

METHOD: Inorganics, Method
S"ee cove..

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula:

%R = Found x 100 Where,
True

Found = concentration of each analye measured in the analysis of the sample. For the matrix spike calculation,
Found = SSR (spiked sample result) - SR (sample result).
concentration of each analyte in the source.True =

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD = l. x 100 Where,
(8+D)/2

S =
D =

Original sample concentration
Duplicate sample concentration

II Recalculated Reborted

Found / S True / 0
II

Acceptable

Sample 10 Type of Analysis Element (units) (units) /RPO %R / RPD (V/N)

Laboratory control sample (Of" ,

Lc.S Fe 47, ol'lCi (..~ IL) 50 (~Ò Ii) 9l. q i. y

110'1 Matrix spike sample (SSR-SR)

I

1 .. NO - r- I~Gf,~'b (0 ~) ;)00 (~/J 99.b 19 ' ro
a

Duplicate sample v'c) of

ii
TDS J7U.1. 5" (~Ie. ) d61~.Ç' (fNb It ) 3 irefd"+e

\

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated
results.

TOTCLC.6



LDC #: 143i:qA~
SDG #: ß l"I Or;,Od7aO

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:--of ,
Reviewer: M-r

2nd reviewer: \"

METHOD: Inorganics, Method 5ee Cf V "' r

P~ase see qualifications below for all questions answered "N". Not applicable questions are Identlßed as "N/A".
cPN N Ä Have results been reported and calculated correctly?

N N Ä Are results within the calibrated range of the instruments?
N Ä Are all detection limits below the CRQL?

Compound (analyte) results for :t (. T cJ C

recalculatgd and vgrifigd using the following equation:

reported with a positive detect were

Concentration = y = IN)( + b

w\..,e. "' = 3'lLl¡¡BEi."

)C;' Pd C

u 5 E () -- b:= ~'106l. I . I

Y ~ A; =- Ç'J'l I Obfo

Recalculation:
~ ç. 368HHl Pj ,uti

Lf.ù INI : 3.84d. OL,

~öT

5'aQI06(Q = 3 "l"t.;H3'.'l (X)
,ç. :3(.8 1'B8 .uô C;: )(

+t. .
( 0 v- ~a IL,)

1.

Reported Calculated
c(~7.ation concent7,t10n AcceptAble

# Sample ID Analyte ( L. ) ( ""5t ¡ L ) (Y/N)

I I to l-. A IL(. 330 330 Y

Nth - iJ 53 53
50.. êP ;:q
-r 'D OS "000 i f 000
tot. r i/() "" O. '37 0.17
Toe 3.8 3. ~ \

., ~

'Î~ '

! r'

~ t

Note:

RECALC.6
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LDC Report# 14702F8

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: January 19, 2006

LDC Report Date: March 7,2006

Matrix: Water

Parameters: Total Petroleum Hydrocarbons as Extractables

Validation Level: EPA Level ILL & IV

Laboratory: Alpha Analytical, Inc,

Sample Delivery Group (SDG): BMI06012350

Sample Identification

1523-QCEB
1523-MW01 **
1523-MW01 Dup
1523-MW02
1523-MW03
1523-MW04
1523-MW05
1523-MW06
1523-MW07
1523-MW07MS
1523-MW07MSD

**Indicates sample underwent EPA Level iV review

V:\LOGIN\BATTELLE\PENDLE ~ 1\14702F8.B34 1



Introduction

This data review covers 11 water samples listed on the cover sheet including dilutions
and reanalysis as applicable, The analyses were per EPA SW 846 Method 8015 for
Total Petroleum Hydrocarbons (TPH) as Extractables.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above,

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature.

Blank results are summarized in Section ilL.

Field duplicates are summarized in Section iX.

Samples indicated by a double asterisk on the front cover underwent a EPA Level iV
review. A EPA Level ILL review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level ILL criteria since this review is
based on QC data,

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required,

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14 702F8.B34 2



i. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures, All
cooler temperatures met validation criteria.

11. Calibration

a. Initial Calibration

Initial calibration of compounds was performed as required by the method,

The percent relative standard deviations (%RSD) of calibration factors for all compounds
were less than or equal to 20,0% .

b. Calibration Verification

Calibration verification was performed at required frequencies. The percent differences
(%D) of amounts in continuing standard mixtures were within the 15.0% QC limits with
the following exceptions:

Affected Associated
Date Compound %D Compound Samples Flag A or P

1/24/06 TPH as motor oil 16.6 TPH as motor oil 1523-QCEB J (all detects) A
1523-MW01 ** UJ (all non-detects)
1523-MW01Dup
1523-MW02
1523-MW03
1523-MW04
1523-MW05
1523-MW06
1523-MW07
MBLK-13961

The percent difference (%D) of the second source calibration standard were less than
or equal to 15.0% for all compounds,

III. Blanks

Method blanks were reviewed for each matrix as applicable. No total petroleum
hydrocarbons as extractable contaminants were found in the method blanks.

IV. Accuracy and Precision Data

a. Surrogate Recovery

Surrogates were added to all samples and blanks as required by the method. All
surrogate recoveries (%R) were within QC limits.

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14 702F8.B34 3



b. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable, Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

c. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits,

V. Target Compound Identification

All target compound identifications were within validation criteria for samples on which
a EPA Level iV review was performed. Raw data were not evaluated for the samples
reviewed by Level ILL criteria.

Vi. Compound Quantiation and CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which a EPA Level iV review was performed, Raw data were not evaluated for the
samples reviewed by Level ILL criteria, .

ViI. System Performance

The system performance was acceptable for samples on which a EPA Level iV review
was performed. Raw data were not evaluated for the samples reviewed by Level ILL
criteria.

VII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples 1523-MW01 ** and 1523-MW01 Dup were identified as field duplicates. No total
petroleum hydrocarbons as extractables were detected in any of the samples with the
following exceptions:

Concentration (mg/L)

Compound 1523-MW01 ** 1523-MW01 Dup RPD

TPH as diesel 0.074 0.069 7

V:\LOG IN\BA TTELLE\PENDLE ~ 1 \14 702F8. B34 4



X. Field Blanks

Sample 1523-QCEB was identified as an equipment blank. No total petroleum
hydrocarbons as extractable contaminants were found in this blank.

V:\LOGIN\BATTELLE\PENDLE ~ 1 \ 14702F8.B34 5



Camp Pendleton, CTO 102
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary - SDG
BMI06012350

I
SDG

I
Sample

I
Compound

I
Flag I A or P I Reason

I

BMI06012350 1523-QCEB TPH as motor oil J (all detects) A Continuing calibration
1523-MW01 ** UJ (all non-detects) (%0)
1523-MW01Dup
1523-MW02
1523-MW03
1523-MW04
1523-MW05
1523-MW06
1523-MW07

Camp Pendleton, CTO 102
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data Qualification
Summary - SDG BMI06012350

No Sample Data Qualified in this SDG

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \14 702F8. B34 6
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. i
Alpha Analytical, Inc.

255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OH 4320 i

Attn: Chris Zimmerman

Phone: (614) 424-3779
Fax: (614) 424-3667

Date Recei ved : 01/21/06
Job#: TOI02-1523 ---- --- -~ "-_. .,-------- -_. ---_._-
Total Petroleum Hydrocarbons - Extractable (TPH-E) EPA Method SW8015B/DHS LOFT Manual------_. _._---- ----- -"_."--'- "-"-.. .._-_. "---

Parameter Concentra tion Reporting Date Date
Limit Sampled Analyzed

Client ID: 1523-QCEB TPH-E (Diesel) ND \A 0.050 mg/L 01/19/06 o 1/24/06
Lab ID: BM 1060 i 23 50-03A TPH-E (Oil) ND uJ 0.50 mg/L 01119/06 01124/06

SUIT: Nonane 99 %REC 01/19/06 o 1124106

Client ID: 1523-MWOl TPH-E (Diesel) 0.074 0.050 ing/L 01/19/06 01/24/06
Lab ID : BM106012350-04A TPH-E (Oil) ND L(J 0.50 mg/L 01119/06 o i 124/06

SUIT: Nonane 101 %REC o 1/19/06 01/24/06

Client lD : 1523-MWOl Dup TPH-E (Diesel) 0.069 0.050 mg/L 01119/06 01124/06
Lab ID: BMI06012J50-05A TPH-E (Oil) ND \.-- 0.50 ing/L 01/19/06 01/24/06

SUIT: Nonane 96 %REC 01/19/06 o 1124/06

Clien! ID: 1523-MW02 TPH-E (Diesel) 0.10 0.050 ing/L o I II 9106 01/24/06
Lab ID: BMI06012350,06A TPH-E (Oil) NO UJ 0.50 mg/L o I II 9/06 01/24/06

SUIT: Nonane 98 %REC 01/19106 () I /24/06

Client ID: 1523-MW03 TPH-E (Diesel) 015 0.050 mg/L 01/19/06 01124/06Lab ID: BM106012350-07A TPH-E (Oil) ND V\J" 0.50 ing/L 01/19/06 o 1/24/06
SUIT: Nonane J08 %REC 01/19/06 01/24/06

Client ID: 1523-MW04 TPH-E (Diesel) ND l. 0.050 mg/L 01119/06 01/24/06Lab ID : BMI060 i 2350-08A TPH-E (Oil) ND JJ 0.50 ing/L 01/19/06 01/24/06
SUIT: Nonane 98 %REC 01/19/06 o J/24/06

Client 10: 1523-MW05 TPH-E (Diesel) NO '- 0.050 mg/L 01119/06 01/24/06Lab ID : BM 1060 I 2350-09A TPH-E (Oil) NO ~J 0.50 mglL 01/19/06 o i 124106
SUIT: Nonane 97 %REC 01119/06 01/24/06

Client rD: 1523-MW06 TPH-E (Diesel) 0.15 0.050 ing/L 01/19/06 01/24/06Lab 10: BMI060 12350-1 OA TPH-E (Oil) ND t(J 0.50 mg/L 01/19/06 01/24/06
SUIT: Nonane 98 %REC 01119/06 01/24/06

Client ID: 1523-MW07 TPH-E (Diesel) ND vi 0,050 mg/L 01119/06 01/24/06Lab lD : BM106012350-IIA TPH-E (Oil) ND UT 0.50 I1g/L 01119/06 01/24/06
SUIT: Nonane 97 %REC 01/19/06 01/24106

\l~ l/ ß/.i b
TO io2-1523 9
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LDC #: 14702F8

SDG #: BMl06012350
Laboratory: Alpha AnalyticaL. Inc.

VALIDATION COMPLETENESS WORKSHEET
Level III/IV

Date: ../~/o¿

Page:-lo,L
Reviewer:--

2nd Reviewer:~
METHOD: GC TPH as Extract~bles (EPA SW 846 Method 8015)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

q Validatinn ArAa
!

I CnmmAntl: I

i. Technical holdina times A Samolina dates: cilio¡ 1(J(o

A
i

lIa. Initial calibration

~VJ \LV
~

lib. Calibration verification t: \ ~
IlL. Blanks A

IVa. Surrogate recovery Á
IVb. Matrix spike/Matrix soike duplicates A
IVc. Laboratory control samples A t- v-?
V. Target comoound identification b. Not reviewed for Level III validation.

Vi. Compound Quantitation and CRQLs 6- Not reviewed for Level III validation.

Vii. System Performance A
Not reviewed for Level III validation.

VIII. Overall assessment of data 6-

iX. Field duolicates "~vJ 0= :Lc: ?
X. Field blanks tJ i? e (i == I

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet~

ND = No compounds detected D = DuplicateR = Rinsate TB = Trip blank
FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates samole underwent Level IV validation-
"" \Õ i.k- - \..01 La ,1 1523-QCEB 11 1523-MW07MSD 21 31-

2 1523-MW01 ** 12 22 32

3 1523-MW01 Duo 13 23 33

4 1523-MW02 14 24 34

5 1523-MW03 15 25 35

6 1523-MW04 16 26 36

7 1523-MW05 17 27 37

8 1523-MW06 18 28 38

9 1523-MW07 19 29 39

10 1523-MW07MS 20 30 40

Notes:

14702F8W.wpd



LDC#:
SDG#:

t i.7b"2 Fß~fJ Lotno t -i~g)
VALIDATION FINDINGS CHECKLIST Page:-lof ~

Reviewer:-4
2nd Reviewer:~

Method:
/

GC HPLC

Was a linear fi used for evaluation? If yes, were all percent relative standard
deviations %RSD -: 20%?

Was a curve fi used for evaluation? If Yes, what was the acceptance criteria
used?

Did the inital calibration meet the curve fi acce tance criteria?

Were a matrix spike (MS) and matrixspike duplicate (MSD) analyzed for each
matrix in this SDG? If no, indicate which matrix does not have an associated
MS/MSD. Soil I Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences
RPD within the QC limits?

Was an LCS anal ed for this SDG?

Was an LCS anal ed er extraction batch?

GC I HPLC-SW.IV new



LDC#: i *102 f6
SDG #: 1? bl16J (.ol'V~sD

VALIDATION FINDINGS CHECKLIST Page:3f ~
Reviewer:--

2nd Reviewer:~

Validation Area Yes No NA Findings/Comments

Were field blanks identified in this SDG?

GC i HPLC-SW.IV new



LOC #:-1 tl1az -Fe

SOG#: ~I' I~O~
METHOD: g _ HPLC

VALIDATION FINDINGS WORKSHEET
ContinuinQ Calibration

Page:got..
Reviewer: J7/

2nd Reviewer: c:

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
t type Of continuing calibration calculation was performed? _%0 or _RPO

IA Were continuing calibration standards analyzed at the required frequencies?
Y N N/A Oid the continuing calibration standards meet the %0 I RPO validation criteria of ~15.0%?
,e ellV Only

Y N NIA Were the retention times for all calibrated compounds within their respective acceptance windows?

Detector! %D! RPD
# Date Standard ID ,/iumn) Compound (Limit,; 15.0) RT (lmit) Associated Samples Qualifications

I t.,~ Inl/J () 1'l'?O\ .OC: 'L s; ) ~Oil ,to' ld ( ) ~P,i.'" - \ ~"" fa 1 .. I'" \ /4
i

( ) \ -Y' ~ I

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )
.

( )

( )
I

( )

CONCALNew.wod



LDC #:-1 t. 7m re .
SDG #:.Jb O/-i?;N~ VALIDATION FINDINGS WORKSHEET

Field Duplicates
Page:-Lof~

. ,Reviewer: 1?
2nd reviewer: a

\~HOD: C - HPLC
N N/A Were field duplicate pairs identified in this SDG?

YN N/A Were taraet compounds detected in the field duplicate pairs?
V

M(j) l-Concentration ( ) %RPD Qualification

Compound Limit_ Parent only I All Samples

.i ?'Q O. b14- o. O(ø~ Î

.

Concentration ( ) %RPD Qualification

Compound Limit Parent only I All Samples

1=1 nllpr.I.o\A/",,,,,,.



LQC #: 1 i.1 t;'i 'f

SDG#: (?M I lOb OI2.:=is;
VJiL1DATION FINDINGS WORKSHEET

InitÜlI Calibration Calculation Verification
page:~ocL.

Reviewer:--
ind Reviewer:~

hLC'/' :" i
The calibration Factor (CF), average CF, and percent rølative standard deviation (%RSD) were recalculated for the compounds identified below using the followingcalculations:. . .
METHOD: GC

CF = A/C
average CF == sùm of the CF/number of standards

%RSb = 100. (SIX)

A = Area o,f comp'ound,
C = Concehtration of compound,
S = Standard deViation of the CF
X == Mean 6f the CtFs .

.

Calibration CF CF. Average CF Average CF '.
# Standard ID Date' ComDoùnd .. d ~o $WI l,cO ~ . 1~.1l _ . .nftll_ %RSD %RSD

§
i CA\. -

I

çli7jo-ç

I

~. ~.Io¡ ~~,~G¡e;z.
i

I~'io~ ~~i ~.1mtl.K~~'ì~1ßXrõ' IV'1L1~~' I

§ L I II I i I I

B I II I i I I

§ I L i I I

. .

..

.. .

Comments:. Referto Initial Calibration findinas worksheet for list of Qualifications and associated samples when reported results do not aaree within 10.0% ofthe recalculatedresults. . . . . . .. .



LDC #:--4'1 b-i lß

SDG#: ¡:ti L loG:ol"Z"i$"
VALIDATION FINDINGS WORKSHEET

Continuina Calibration Results Verification
Page:-: ofL-

Reviewer: ~
2nd Reviewer:. /.~

/'
The percent difference (%D) ofthe initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated forthe compounds identified below
using the following calculation:

METHOD: GC

% Difference = 100' (ave. CF - CF)/ave. CF
CF = A/C

Where: ave. CF = initial calibration average CF
CF = continuing calibration CF

A = Area of compound
C = Concentration of compound

i

~..nnrt..tl

I

~""",,.iil,,l..tl

I

Calibration Average CF(leal)1 CF/Cone. CF/Cone.
%R %~# Standard ID Date ComDound CCV Cone. CCV CCV

§aAW_YJI

I

~
I

-v
I

~ (p. cii

I

ia41 Ilaf -li

I

11'/-7i

I

§ I I I I
I

§ I I

I L ~ I I

4

Comments: Refer to ContinuinQ Calibration findinQs worksheet for list of qualifications and associated samples when reported results do not aQree within 10.0% of the
recalculated results.

CONCLC.1 S



LDC #:~B
SDG #:_~ M I oro 0 L '2"7~-o

METHOD: G~LC
The percent re¿:s (:) of surrogates were recalculated for the compounds identifed below using the following calculation:

VALIDATION FINDINGS WORKSHEET
Surroqate Results Verification

Page:--ofL
Reviewer: '2

2nd reviewer: I

% Recovery: SF/SS' 100 Where: SF = Surrogate Found
SS = Surrogate Spiked

Sample 10: lt p. .

Surrogate Surrogate Percent Percent Percent
Surroaate Column/Detector Spiked Found Recoverv Recoverv Difference

I I I I I Reported I Recalculated I I

l\o (\0\ ~ VB.\ 100 \01 ,O'?Jf. 10 , iot -0

Sample 10:

Surrogate Surrogate Percent Percent Percent
Surrocate Column/Detector Spiked Found Recoverv Recoverv Difference

I I I I I Reported I Recalculated I I

SliDampie :

Surrogate Surrogate Percent Percent Percent
Surroaate Column/Detector Soiked Found Recoverv Recoverv Difference

I I I i I Reported I Recalculated I I

SURRCALCNew.wod



LDC #: J i.1oi P1

SDG #: t?tv t t?bOI2--:S'

. VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates Results Verification

page:-lof-L
Reviewer: 17
2nd Revie0'er:ç;- ~

METHOD: GC HPLC
The percent r overies (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identiied below
using the following calculation:
%Recovery = 1 00 ~ (SSC - SC)/SA Where SSC = Spiked concentration

SA = Spike added
MS = Matrix spike percent recovery

SC = Sample concentration

RPD =((SSCMS - SSCMSD) * 2) / (SSCMS + SSCMSD))*1 00

\N~ MSD = Matrix spike duplicate percent recovery

MS/MSD samples:

I I

Spike Sample Spike Sample
I Matrix spike

II Matrix Spike Duplicate
II MS/MSD

IAdd
~~ i ~iL.i concen~r\ation

I II II I
Compound I .AA.. \ I ."" ;\.\ Percent Recovery Percent Recovery RPD

i::¡¡¡¡¡¡:¡:¡:::::::¡¡¡~~¡~~:~:~¡::¡¡¡¡~:r::¡n:mi:m¡::::¡:::¡~¡¡i:~:¡¡::¡:¡:¡:¡:¡:::¡¡¡¡¡::::::t¡¡~

-i
I I II I II I I

MS MSD - MS MSD Reported Recalc. Reported Recalc. Reported Recalc.

Gasoline (8015)

Diesel (8015) ~:Ç -i.S' 0 ~. ~I "l .(, \ lO' ,o~ I .oS- \a'Ç 0 D
Benzene (8021 B)

Methane (RSK-175)

2,4-D (8151)

Dinoseb (8151)

Naphthalene (8310)

Anthracene (8310)

HMX (8330)

2,4,6- Trinitrotoluene (8330)

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findinos worksheet for list of Qualifications and associated samples when reported results do not aoree within
10.0% of the recalculated results.

MSDCLCNew.wpd



LDC #:~~ VALIDATION FINDINGS WORKSHEET Page:-lof /
SDG #: f? M i 0(0 i i-~-iaboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer: 1/~ 2nd Reviéw~
_METHOD:/ _C _HPLC

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the
compounds identified below USing the following calculation:

%Recovery = 100 · (SSC - SC)/SA Where SSC = Spiked concentration
SA = Spike added

SC = Sample concentration

RPD =((SSCLCS - SSCLCSDl . 2) / (SSCLCS + SSCLCSD))1 00

LCS/LCSD samples: LC - I òC: (, I

LCS = Laboratory Control Sample percent recovery LCSD = Laboratory Control Sample duplicate percent recovery

I I

Spike Sample Spike Sample I LCS " LCSD II LCS/LCSD
I

Added cO~h concentTtin
I II II I

Compound 11M"". \. ) ( I~ i. ) ( .... Percent Recovery Percent Recovery RPD

i::::::~:::::¡:::~::::(;::::::::¡::::::::::~::::::::::~:::::::::::::::::::::::l:::::I:::::::::::::::::::l:il:I~:l:l

\, .. .J
I I II I II I I

LCS LCSD -- LCS LCSD Reported Recalc. Reported Recalc. Reported Recalc.

Gasoline (8015)

Diesel (8015) :i .'5 \JA- 0 ~ .s; '? l-A \0 , 10 1 ~A-
Benzene (8021 B)

Methane (RSK-175)

2,4-0 (8151 )

Dinoseb (8151)

Naphthalene (8310)

Anthracene (8310)

HMX (8330)

2,4,6- Trinitrotoluene (8330)

-

Comments: Referto Laboratory Control Sample/Laboratory Control Sample Duplicate findinos worksheet for list of Qualifications and associated samples when reported
results do not aQree within 10.0% öf the recalculated results.

LCSCLCNew.wpd



LDC#:~
SDG #: ~ l" \ 0(" t?ii ~ GO

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page: --
Reviewer:

2nd Reviewer:

METHOD: ~PLC
N/A
N/A

Were all reported results recalculated and verified for all level IV samples?
Were all recalculated results for detected target compounds within 10% of the reported results?

Concentration= (A)(Fv)(Df)
(RF)(Vs or Ws )(%8/100)

Example:

A= Area or height of the compound to be measured
Fv= Final Volume of extract
Of= Dilution Factor
RF= Average response factor of the compound

In the initial calibration
Vs= Initial volume of the sample
Ws= Initial weight of the sample
%S= Percent Solid

Sample ID. \: 'l Compound Name l'Pl+ - l:

Concentration = ~?-inl r
.--"'~.1~1ß~ro .' f. ,

i- 0

- o.01tl
l' \ L.

Reported Recalculated Results
# Sample ID Compound Concentrations Concentrations Qualifications

( I i I

Comments:
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LDC Report# 14702F1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: January 19, 2006

LDC Report Date: March 9, 2006

Matrix: Water

Parameters: Volatiles

Validation Level: EPA Level ILL & iV

Laboratory: Alpha Analytical, Inc.

Sample Delivery Group (SDG): BMl06012350

Sample Identification

1523-QCTB
1523-QCFB
1523-MW01 **
1523-MW01 Dup
1523-MW02
1523-MW03
1523-MW04
1523-MW05
1523-MW06
1523-MW07
1523-MW01 MS
1523-MW01 MSD

**lndicates sample underwent EPA Level iV review

V:\LOGIN\BATTELLE\PENDLE~ 1\14702F1.B34 1



Introduction

This data review covers 12 water samples listed on the cover sheet including dilutions
and reanalysis as applicable, The analyses were per EPA SW 846 Method 8260B for
Volatiles.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature.

Blank results are summarized in Section V.

Field duplicates are summarized in Section XVi,

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV
review. A EPA Level ILL review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level ILL criteria since this review is
based on QC data,

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required,

V:\LOGIN\BATTELLE\PENDLE ~ 1 \14702F1.B34 2



i. Technical Holding Times

All technical holding time requirements were met

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria,

11. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals,

All ion abundance requirements were met.

III. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 15,0% for each
individual compound and less than or equal to 30.0% for calibration check compounds
(CCCs).

In the case where %RSD was greater than 15.0%, the laboratory used a calibration curve
to evaluate the compound, All coefficients of determination (f) were greater than or equal
to 0.990 .

For the purposes of technical evaluation, all compounds were evaluated against the
30.0% (%RSD) National Functional Guideline criteria. Unless noted above, all compounds
were within the validation criteria,

Average relative response factors (RRF) for all volatile target compounds were within
method and validation criteria,

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies,

Percent differences (%D) between the initial calibration RRF and the continuing
calibration RRF were within the method criteria of less than or equal to 20,0% for
calibration check compounds (CCCs).

For the purposes of technical evaluation, all compounds were evaluated against the
25,0% (%D) National Functional Guideline criteria, Unless noted above, all compounds
were within the validation criteria.

All of the continuing calibration RRF values were within method and validation criteria.

V:\LOGIN\BATTELLE\PENDLE ~ 1\14702F1.B34 3



V. Blanks

Method blanks were reviewed for each matrix as applicable. No volatile contaminants
were found in the method blanks.

Vi. Surrogate Spikes

Surrogates were added to all samples and blanks as required by the method. All
surrogate recoveries (%R) were within QC limits.

ViI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable, Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable with the
following exceptions:

Sample Compound Finding Criteria Flag A or P

All samples in SDG All TCL compounds The LCS was analyzed The LCS should be None P
BMI06012350 as a continuing analyzed independently

calibration standard. from the calibration.

iX. Regional Qualiy Assurance and Qualiy Control

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits.

XI. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which
a EPA Level iV review was performed. Raw data were not evaluated for the samples
reviewed by Level ILL criteria.

XII. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which a EPA Level iV review was performed. Raw data were not evaluated for the
samples reviewed by Level ILL criteria.

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14702F1.B34 4



XIII. Tentatively Identified Compounds (TICs)

Tentatively identified compounds were not reported by the laboratory.

xiv. System Penormance

The system performance was within validation criteria for samples on which a EPA Level
IV review was performed. Raw data were not evaluated for the samples reviewed by
Level III criteria.

XV. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XVI. Field Duplicates

Samples 1523-MW01 ** and 1523-MW01 Dup were identified as field duplicates. No
volatiles were detected in any of the samples with the following exceptions:

Concentration (ug/L)

Compound 1523-MW01 ** 1523-MW01 Du P RPD

Benzene 0.46 0.31 39

Ethylbenzene 2.4 0.54 127

XVII. Field Blanks

Sample 1523-QCTB was identified as a trip blank. No volatile contaminants were found
in this blank.

Sample 1523-QCFB was identified as a field blank. No volatile contaminants were found
in this blank.

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14702F1.B34 5



Camp Pendleton, CTO 102
Volatiles - Data Qualification Summary - SDG BMI06012350

I
SDG

I
Sample

I
Compound

I
Flag I A or P I Reason

I

BMI06012350 1523-QCTB All TCL compounds None P Laboratory control
1523-QCFB samples
1523-MW01 **
1523-MW01 Dup
1523-MW02
1523-MW03
1523-MW04
1523-MW05
1523-MW06
1523-MW07

Camp Pendleton, CTO 102
Volátiles - Laboratory Blank Data Qualification Summary - SDG BMI06012350

No Sample Data Qualified in this SDG

V:\LOGIN\BATTELLE\PENDLE~ 1\14702F1.B34 6



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201
Job#: TOI02J523 _ _n______

Chris Zimmerman

(614) 424-3779
(614) 424-3667

Att:
Phone:
Fax:

Alpha Analytical Number: BMI06012350-01A Sampled: 01/19106

Client I.D. Number: 1523-QCTB Received: 01/21/06
Analyzed: 01/25/06

--- ---- .--_. .._--~.
Volatile Organics by GC/MS

EP A Method SW8260B

Reporting

Compound Concentration Limit Compound Concentration.~--- -_..-_.~_.
1 o ichlorodifluoromethane NO 1A 1.0 119/L 36 m.p-Xylene NO ()
2 Chloromethane NO 2.0 iigll 37 Bromoform NO

3 Vinyl chloride NO 1.0 119/L 38 Styrene NO

4 Chloroethane NO 1.0 IigJL 39 o-Xylene NO

5 Bromomelhane NO 2.0 119/L 40 1.1,2.2- Tetrachloroelhane NO

6 T richlorofluoromethane NO 1.0 IigJL 41 1,2.3- Trichloropropane NO

7 1,1-0ichloroethene NO 1.0 IigJL 42 Isopropyl benzene NO

8 Oichloromethane NO 2.0 119/L 43 Brornobenzene NO

9 trans-l.2-0ichloroelhene NO 1.0 119/L 44 n-Propyfbenzene NO

10 Methyl tert-butyl ether (MTBE) NO 0.50 119/L 45 4-Chlorotoluene NO

11 1,l-0ichloroethane NO 1.0 Ilg/L 46 2-Chlorotoluene NO

12 cis-l,2-0ichloroethene NO 1.0 119/L 47 1.3,5-Trimethyfbenzene NO

13 Bromochloromethane NO 1.0 Iig/L 48 tert-Butylbenzene NO

14 Chloroform NO 1.0 119/L 49 l,2,4-Trimethyfbenzene NO

15 2.2-Dichloropropane NO 1.0 119/L 50 sec-Bulyfbenzene NO

16 1.2-0ichloroethane NO 1.0 IlgJ 51 1,3-Dichlorobenzene NO

17 1 .1.1- Trichloroethane NO 1.0 IigJL 52 1,4-0ichlorobenzene NO

18 1,1-0ichloropropene NO 1.0 Iig/L 53 4-lsopropyltoluene NO

19 Carbon tetrachloride NO 1.0 Iig/L 54 1.2-0ichlorobenzene NO

20 Benzene NO 0.50 119/L 55 n-8utylbenzene NO

21 Dibromomethane NO 10 119/L 56 l,2-0ibromo-3-chloropropane (OBCP) NO

22 1.2-Dichloropropane NO 1.0 119/L 57 1.2,4- T richlorobenzene NO

23 T richloroelhene NO 1.0 IlgJ 58 Naphthalene NO

24 Bromodichloromethane NO 1.0 IigJL 59 Hexachiorobutadiene NO

25 cis-l.3-0ichloropropene NO 1.0 1191l 60 1,2,3-Trichlorobenzene NO V
26 trans-l .3-0ichloropropene NO 1.0 119/L 61 Surr: l,2-0ichloroethane-d4 95

27 1.1,2-Trichloroethane NO 1.0 119/L 62 Surr: T oluene-d8 97

28 Toluene NO 0.50 Iig/L 63 Surr: 4-Bromofluorobenzene 100

29 1.3-0ichloropropane NO 1.0 1l91l
30 Oibromochloromethane NO 1.0 ¡JglL

31 l,2-Dibromoethane (EOB) NO 2.0 Iig/L
32 T etrachloroethene NO 1.0 lJg/L
33 1,1.1,2-Tetrachloroelhane NO 1.0 119/L

34 Chlorobenzene NO 1.0 pg/L
35 Ethylbenzene NO .v 0.50 Ilg/L

*No Benzene was observed above an estimated reporting limit of 0.25 flg/L.

NO = Not Detected~~ £-;d~ D~~
Roger L Scholl, Ph.D., Laboratory Direcior ~ . Randy Gardner. Labratory Manager' w Walter Hindunao, Quality AssIJrance Offcer

Sacramnto. CA . (916) 366-9089/ La Vegas. NV . (702) 281-4848/ inro(ialpha-aJalyticaLcom

~ 10\0(,

Reporting

Limit

0.50 ~g/L
10 119/L

1.0 Iig/L
0.50 ~g/L
1.0 pg/L

2.0 Ilg/L
10 Ilg/L
1.0 Ilg/L
1.0 119/L

1.0 ~g/L

1.0 pgJL

1.0 pg/L
1.0 pg/L

1.0 ~glL
1.0 ~g/L
1.0 pg/L

1.0 pg/L

1.0 pg/L

1. a Ilg/L
1.0 Ilg/L
5.0 IigiL
2.0 pg/L

2.0 Iig/L
2.0 Iig/L
2.0 ~g/L

%REC
%REC
%REC

~
2/3/06

Report Date
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Alpha Analytical, Inc.

255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King A venue

Columbus, OH 43201
Job#: T0102-1523.._-_..._...._-_.._---

Atl:
Phone:
Fax:

Chris Zinuerman
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI06012350-02A
Client l.D. Number: 1523-QCFB

Sampled: 01/19/06
Received: 01/21/06

Analyzed: 01/25/06

V olatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting

Compound Concentration Limit Compound Concentration Limit---..._._-_.
1 Oichlorodifluoromethane NO lÆ 1.0 Ilg!L 36 m.p-Xylene NO 0.50 1l9/L

2 Chloromethane NO 2.0 IlgJ 37 Bromoform NO 1.0 Ilg/L
3 Vinyl chloride NO 1.0 Ilg!L 38 Styrene NO 1.0 IlgJ
4 Chloroethane NO 1.0 Ilg!L 39 o-Xylene NO 0.50 Ilg/L
5 Bromomethane NO 2.0 ¡igJ 40 1,l,2,2-Tetrachloroethane NO 1.0 1l9/L

6 Trichlorofluoromelhane NO 1.0 Ilg!L 41 l,2,3-Trichloropropane NO 2.0 Ilg!L

7 1.1-0ichloroethene NO 1.0 Ilg/L 42 Isopropylbenzene NO 1.0 Ilg/L
8 Oichloromethane NO 2.0 IlgJ 43 Bromobenzene NO 1.0 Ilg/L

9 trans-l,2-Dichloroethene NO 1.0 ¡ig/L 44 n-Propylbenzene NO 1.0 Ilg/L
10 Methyl tert-butyl ether (MTBE) NO 0.50 Ilg/L 45 4-Chlorotoluene NO 1.0 Ilg/L
11 1,1-0ichloroethane NO 1.0 Ilg/L 46 2-Chlorotoluene NO 1.0 ¡ig/L

12 cis-1.2-0ichloroethene NO 1.0 ¡ig/L 47 1.3,5-Trimethylbenzene NO 1.0 ¡Jg/L

13 Bromochloromethane NO 1.0 pg/L 48 tert-Butylbenzene NO 1.0 ¡Jg/L

14 Chloroform NO 1.0 ¡ig/L 49 1.2,4- T rimethylbenzene NO 1.0 ¡Jg/L

15 2,2-0ichloropropane NO 1.0 pg/L 50 sec-Butylbenzene NO 1.0 pg/L

16 1,2-0ichloroethane NO 1.0 pg/L 51 1.3-Dichlorobenzene NO 1.0 pg/L

17 1 ,1 .1- Trichloroethane NO 1.0 Ilg/L 52 1,4-Dichlorobenzene NO 1.0 pg/L

18 1.1-Dichloropropene NO 1.0 pg/L 53 4-lsopropyltoluene NO 1.0 ¡Jg/L

19 Carbon tetrachloride NO 1.0 pg/L 54 1.2-0ichlorobenzene NO 1.0 pg/L

20 Benzene NO 0.50 pg/L 55 n-Bulylbenzene NO 1.0 ¡Jg/L

21 Oibromomelhane NO 10 pg/L 56 1.2-0ibromo-3~hloropropane (DBCP) NO 50 pg/L

22 1.2-0ichloropropane NO 1.0 pg/L 57 1.2,4-Trichlorobenzene NO 2.0 pg/L

23 Trichloroethene NO 1.0 pg/L 58 Naphthalene NO 2.0 pg/L

24 Bromodichloromethane NO 1.0 pg/L 59 Hexachlorobutadiene NO 2.0 ¡Jg/L

25 cis-1.3-0ichloropropene NO 1.0 1l9/L 60 1,2.3-Trichlorobenzene NO \! 2.0 pg/L

26 trans-1,3-0ichloropropene NO 1.0 pglL 61 Surr: 1.2-0ichloroethane-d4 97 %REC

27 1.1,2-Trichloroelhane NO 1.0 Ilg/L 62 S urr: T oluene-d8 97 %REC

28 Toluene NO 0.50 pg/L 63 Surr: 4-Bromofluorobenzene 98 %REC
29 1 ,3-0ichloropropane NO 1.0 ¡Jg/L
30 Dibromochloromethane NO 1.0 ¡Jg/L
31 1.2-0ibromoethane (EOB) NO 2.0 pgJ
32 Tetrachloroethene NO 1.0 ¡Jg/L

33 1,1.1,2- Tetrachloroethane NO 1.0 ¡Jg/L
34 Chlorobenzene NO

V
1.0 ¡JglL

35 Ethylbenzene NO 0.50 pg/L

-No Benzene was observed above an estimated reporting limit of 0.25 Ilg/L.

NO = Not Detected~~ £-7#~ DdL~ ~
Report Date

Roger L. Scholl. Ph.D_. Laooratory Director' w Randy Gardner. Laboratory Manager' . Walter Hinchm, Quality Assurance Offcer

Sacrammo. CA, (916) J66-9089/ Las Vegas. NY. (702) 281-4848/ infoGYalpha-analyticalcom

hV)\~t.
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A
Alpha Analytical, Inc.

255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute Att: Chris Zimerman
505 King Avenue Phone: (614) 424-3779
Columbus,OH 43201 Fax: (614) 424-3667
Job#: T0102-1523

Alpha Analytcal Number: BMI06012350-04A Sampled: 01/19/06
Client I.D. Number: 1523-MWOl Received: 01/21/06

Analyzed: 01/25106

Volatile OrgaJcs by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Oichlorodifluoromethane NO 1.0 ¡.gll 36 m,p-Xylene NO 0.50 ¡.g/L

2 Chloromethane NO 2.0 I.g/L 37 Bromoform NO 1.0 I.WL
3 Vinyl chloride NO 1.0 1.91l 38 Styrene NO 1.0 ¡.g/L

4 Chloroethane NO 1.0 I.g/L 39 a-Xylene NO 0.50 I.WL
5 Bromomethane NO 4.0 iig/L 40 1,1,2,2- Tetrachloroethane NO 1.0 1.9/L
6 T richlorofluoromelhane NO 1.0 IJgll 41 1,2,3-Trichloropropane NO 4.0 1.9/L
7 1 ,1 -Dichloroethene NO 1.0 IJg/L 42 Isopropylbenzene NO 1.0 IJg/L
8 Oichloromethane NO 4.0 IJg/L 43 Bromobenzene NO 1.0 I.rl/L
9 trans-1,2-0ichloroethene NO 1.0 I.rlll 44 n-Propylbenzene NO 1.0 I.rlll
10 Methyl tert-butyl ether (MTBE) NO 0.50 I.rl/L 45 4-Chlorotoluene NO 1.0 I.rl/L
11 1,1-Dichloroethane NO 1.0 I.g/L 46 2-Chlorotoluene NO 1.0 I.Q/L
12 cis-l,2-0ichloroethene NO 1.0 ¡.g/L 47 1,3,5-Trimethylbenzene NO 1.0 I.rlll
13 Bromochloromelhane NO 1.0 ¡.g/L 48 tert-Butybenzene NO 1.0 I.Q/L
14 Chloroform NO 1.0 I.g/L 49 1,2,4-Trimethylbenzene NO 1.0 1.ç¡
15 2,2-0ichloropropane NO 1.0 iiç¡ 50 see-Butl benzene NO 1.0 I.g/L
16 1,2-Dichloroethane NO 1.0 I.QIl 51 1,J-Dichlorobenzene NO 1.0 I.QIl
17 1,1 ,1- Trichloroethane NO 1.0 ¡.ç¡ 52 1,4-0ichlorobenzne NO 1.0 I.Q/L
18 1 ,1-Dichloropropene NO

V'
1.0 I.g/L 53 4-lsopropyltoluene NO 1.0 I.g/L

19 Carbon tetrachloride NO 1.0 I.g/L 54 1,2-Dichlorobenzene NO 1.0 ¡.g/L

20 Benzene 0.46 S J 0.50 i.g! 55 n-Butybenzene NO 1.0 IJgll
21 Olbromomelhane NO ~ 1.0 1.91L 56 1,2-Dibromo-3-chloropropane (OBCP) NO 6.0 I.g/L
22 1,2-Dlchloropropane NO 1.0 I.g/L 57 1,2,4- Trichlorobenzene NO 4.0 i.g!
23 Trichloroethene NO 1.0 ¡.g! 58 Naphthalene NO 4.0 I.gll
24 Bromodichloromelhane NO 1.0 1Jg! 59 Hexachlorobutadiene NO 4.0 I.g/L
25 CÎs-1,3-0ichloropropene NO 1.0 I.QIl 60 1,2,3-Trichlorobenzene NO 4.0 I.g/L
26 trans-l,3-0ichloropropene NO 1.0 1Jç¡ 61 Surr: 1,2-Dichloroethane-d4 101 %REC
27 1,l,2-Trichloroethane NO 1.0 ¡.QIl 62 Surr: Toluene-d8 92 %REC
28 Toluene NO 0.50 I.rl/L 63 Surr: 4.Bromofluorobenzene 96 %REC
29 1 ,3.Dichloropropane NO 1.0 I.WL
30 Dibromochloromethane NO 1.0 i.f11l
31 1 ,2-Dibromoethane (EDB) NO 4.0 jJg/L
32 T etrachloroethene NO 1.0 i.QlL
33 l,1,l.2-Tetrachloroethane NO 1.0 i.ç¡
34 Chlorobenzene NO W 1.0 I.g/L
35 Ethylbenzene 2.4 0.50 I.g/L

Some Reprting Limits were increased due to sample foaming.

J= Benzene concentrations and reporting limits between 0.25 and 0.50 ¡.glL are estimated.

ND = Not Detected

l: \Q \0 t.

~
2/3/06

Report Date

~~ £~~~ lD~~
Roger L. SchoU. Ph.D.. Laboratoiy Diecor' . Rady Gardner. Laboraoiy Maagei . Waler Hinclu. Quty Assurance Offcei

Sacramaito. CA. (916) 366-9089/ i. Vegas. NY . (702) 2gl-484g / ino§alha-anic.com
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A
Alpha Analytical, Inc.

255 Glendale Ave. . Suite 2 I . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute Att: Chris Zimmermn
505 King Avenue Phone: (614) 424-3779
Columbus,OH 43201 Fax: (614) 424-3667
)oblt:__--Q-iJl2~i523 ___ .____..n~~_ --_.._---- ----_.. __~_.___~ __n ---.-----.
Alpha Analytical Number: BMI06012350-05A Sampled: 01/19/06
Client I.D. Number: 1523-MWOI Dup Received: 01/21/06

Analyzed: 01/25/06
----- ----. .n~___

V olatile Organics by GC/MS
EPA Method SW8260B

Reporting Reporting

Compound Concentration Limit Compound Concentration Limit

1 Dichlorodifluoromethane NO 1.0 Ilg/l 36 m,p-Xylene NO IÅ 050 Ilg/l
2 Chloromethane NO 2.0 Ilg/l 37 Bromoform NO 1.0 Ilg/l
3 Vinyl chloride NO 1.0 Ilg/l 38 Styrene NO 1.0 1l9/l

4 Chloroethane NO 1.0 Ilgll 39 o-Xylene NO 0.50 1l91l

5 Bromomethane NO 4.0 Ilgll 40 1.1.2.2- Tetrachloroethane NO 1.0 Ilg/l
6 T richlorofluoromethane NO 1.0 1l9/l 41 1,2,3-Trichloropropane NO 4.0 Ilg/l
7 1 .1-0ichloroethene NO 1.0 Ilg/l 42 Isopropylbenzene NO 1.0 I1g/l

8 Oichloromethane NO 4.0 ilg! 43 Bromobenzene NO 1.0 Ilgll
9 trans-l,2-oichloroethene NO 1.0 ilg! 44 n-Propylbenzene NO 1.0 I1g/l

10 Methyl tert-butyl ether (MTBE) NO 0.50 1l91l 45 4-Chlorotoluene NO 1.0 1191l

11 l,l-oichloroethane NO 1.0 Ilg/l 46 2-Chlorotoluene NO 10 l1g1l

12 cis-l.2-0ichloroethene NO 1.0 I1g/l 47 1,3.5-Trimethylbenzene NO 1.0 I1g/l

13 Bromochloromethane NO 1.0 l1g1l 48 tert-Butybenzene NO 1.0 l1g1l

14 Chloroform NO 1.0 l1g1l 49 1 ,2,4- T rimethylbenzene NO. 1.0 l1g1l

15 2.2-Dichloropropane NO 1.0 ilg! 50 sec-Butylbenzene NO 1.0 I1g/l

16 1 ,2-0ichloroethane NO 1.0 1191l 51 1,3-Dichlorobenzene NO 1.0 I1g/l

17 1 .1 .1- Trichloroethane NO 1.0 Ilgll 52 l,4-oichlorobenzene NO 1.0 I1g/l

18 1.1-0ichloropropene NO 1.0 I1g/l 53 4-lsopropyltoluene NO 1.0 I1g/l

19 Carbon tetrachloride NO 1.0 I1g/l 54 1,2-0ichlorobenzene NO 1.0 I1g/L

20 Benzene 0.31 J 0.50 Ilg/L 55 n-Butylbenzene NO 1.0 I1g/l

21 oibromomethane NO IA 1.0 Ilg/l 56 1.2-oibromo-3-chloropropane (oBCP) NO 6.0 I1g/l

22 1.2-oichloropropane NO 1.0 I1g/L 57 1.2,4-Trichlorobenzene NO 4.0 I1g/l

23 T richloroethene NO 1.0 I1g1L 58 Naphthalene NO 4.0 I1g/l

24 Bromodichloromethane NO 1.0 I1g/L 59 Hexachlorobutadiene NO 4.0 I1g/L

25 cis-l,3-0ichloropropene NO 1.0 I1g/L 60 1,2.3-Trichlorobenzene NO 4.0 I1g/l

26 trans-l.3-0ichloropropene NO 1.0 Ilgll 61 Surr 1.2-0ichloroethane-d4 102 %REC

27 1,1,2- Trichloroethane NO 1.0 Ilg/L 62 Surr: Toiuene-d8 93 %REC

28 Toluene NO 0.50 I1g1L 63 Surr: 4-Bromofluorobenzene 95 %REC

29 l,3-0ichloropropane NO 1.0 I1g1L

30 Dibromochloromethane NO 1.0 I1g/L

31 1 ,2-0ibromoethane (EOB) NO 4.0 I1g/L

32 T etrachloroethene NO 1.0 I1g/L

33 1.1.1.2-Tetrachloroethane NO 1.0 I1g/L

34 Chlorobenzene NO 1.0 I1g/l
35 Ethylbenzene 0.54 0.50 I1g/l

Some Reporting Limits were increased due to sample foaming.

J= Benzene concentrations and repoi1ing limits between 0.25 and 0.50 ¡.glL are estimated.

NO = Not Detected~~ ~?,.4~ D~~
J: \0 \0 (¡

~
Report Date

Roger L Scholl, Ph.D_. Laboratory Dirc:ctor. . Randy Gardner, Labratory Manager' . Walter Hinchm, Quality Assurance Offcer

$acramenro, CA . (916) 366.90891 La Vegas, NY . (702) 281-48481 infoigalpha.analytical.com

Page 1 of 1
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" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044' (775) 355-0406 FAX' 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201
Job#: .-lQ102-1S23

Att:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI06012350-06A
Client J.D. Number: i 523-MW02

Sampled: 01/19/06
Received: 01/21/06

Analyzed: 01/25/06

Volatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting

Compound Concentration Limit Compound Concentration Limit------.
1 Oichlorodifluoromelhane NO lÆ 1.0 ¡iglL 36 m,p-Xylene NO lJ 0.50 ¡iglL

2 Chloromethane NO 2.0 ¡ig/L 37 Bromoform NO 1.0 ¡iglL

3 Vinyl chloride NO 1.0 ¡iglL 38 Styrene NO 1.0 ¡iglL

4 Chloroethane NO 1.0 ¡iglL 39 o-Xylene NO 0.50 ¡iglL

5 Bromomelhane NO 2.0 ¡iglL 40 1, 1.2.2-T etrachloroelhane NO 1.0 ¡iglL

6 T rich lorofluoromethane NO 1.0 ¡iglL 41 1.2,3- Trichloropropane NO 2.0 ¡igI
7 1.1-0ichloroethene NO 1.0 ¡iglL 42 Isopropyl benzene NO 1.0 ¡iglL

8 Oichloromethane NO 2.0 ¡igI 43 Bromobenzene NO 1.0 ¡iglL

9 trans-l,2-0ichloroethene NO 1.0 ¡iglL 44 n-Propylbenzene NO 1.0 ¡iglL

10 Methyl tert-buty ether (MTBE) NO 0.50 ¡iglL 45 4-Chlorotoluene NO 1.0 ¡iglL

11 1.1-Dichloroethane NO 1.0 ¡ig/L 46 2-Chlorotoluene NO 1.0 ¡iglL

12 cis-l.2-0ichloroethene NO 1.0 ¡iglL 47 1,3,5-Trimethylbenzene NO 1.0 ¡iglL

13 Bromochloromethane NO 1.0 ¡iglL 48 lert-Butylbenzene NO 1.0 ¡iglL

14 Chloroform NO 1.0 ¡iglL 49 1,2.4-Trimethylbenzen'e NO 1.0 ¡ig/L

15 2,2-0ichloropropane NO 1.0 ¡igI 50 sec-Butylbenzene NO 1.0 ¡iglL

16 1,2-0ichloroethane NO 1.0 ¡iglL 51 1,3-Dichlorobenzene NO 1.0 ¡iglL

17 1.1,1- Trichloroethane NO 1.0 ¡ig/L 52 1.4-Dichlorobenzene NO 1.0 ¡iglL

18 1 ,1-0ichloropropene NO 1.0 ¡iglL 53 4-lsopropyltoluene NO 1.0 ¡ig/L

19 Carbon tetrachloride NO 1.0 ¡ig/L 54 1.2-Dichlorobenzene NO 1.0 ¡iglL

20 Benzene NO 0.50 ¡iglL 55 n-Butylbenzene NO 1.0 ¡iglL

21 Oibromomethane NO 1.0 ¡iglL 56 1 ,2-Dibromo-3-chloropropane (DBCP) ND 50 ¡iglL

22 1.2-0ichloropropane NO 1.0 ¡iglL 57 l,2.4-Trichlorobenzene NO 20 ¡iglL

23 Trichloroethene NO 1.0 ¡iglL 58 Naphthalene NO 2.0 ¡igI
24 Bromodichloromethane NO 1.0 ¡iglL 59 Hexachlorobutadiene NO 2.0 ¡iglL

25 cis-1,3-0ichloropropene NO 1.0 ¡iglL 60 1,2.3-Trichlorobenzene NO 2.0 ¡ig/L

26 trans-l.3-0ichloropropene NO 1.0 ¡iglL 61 Surr: 1,2-0ichloroethane-d4 103 %REC

27 1.1,2-Trichloroethane NO 1.0 ¡ig/L 62 Surr: Toluene-d8 92 %REC

28 Toluene NO 0.50 ¡iglL 63 Surr: 4-Bromofluorobenzene 92 %REC

29 1.3-0ichloropropane NO 1.0 ¡ig/L
30 Dìbromochloromelhane NO 1.0 ¡iglL
31 1.2-0ibromoethane (EOB) NO 2.0 ¡iglL
32 T etrachloroethene NO 1.0 ¡iglL

33 1.1.1.2- Tetrachloroethane NO 1.0 ¡iglL

34 Chlorobenzene NO 1.0 ¡iglL

35 Etliylbenzene NO 050 ¡iglL

.No Benzene was observed above an estimated reporting limit of 0.25 ¡ig/L.

NO = Not Detected~~ L7'd~ D~~
Roger L. Scholl. Ph.D.. Laboratory Direcor' . Randy Gardner, Labratory Manager' . Walter Hinchmn. Quality Assurance Offcer

Sacramc:nlo. CA . (916) 366-9089/ Las Vegas. NV . (702) 281 ~4848 / info($alpha-anaJytical.com

l: 11)\0 (p

~
2/3/06

Report Date

Page i of i
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A
Alpha Analytical, Inc.

255 Glendale Ave, . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute Att: Chris Zimmerman

505 King A venue Phone: (614) 424-3779
Columbus, OH 43201 Fax: (614) 424-3667
Job#: T0102-1523 ------_. .____u_~._. ._.--
Alpha Analytical Number: BMI060 12350-07 A Sampled: 01/19/06

Client l.D. Number: 1523-MW03 Received: 01/21/06
Analyzed: 01/25106- ._~ -_.~._- --- .~.----- -_.----

V olatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting

Compound Concentration Limit Compound Concentration Limit
--- ~-- _n..'__ ----------

1 o ichlorodi fluoromelha ne NO ¡¡ 1.0 LJg/L 36 m.p-Xylene NO lÆ 0.50 LJg/L

2 Chloromethane NO 2.0 LJg/L 37 Bromoform NO 1.0 LJg/L

3 Vinyl chloride NO 1.0 LJg/L 38 Styrene NO 1.0 LJg/L

4 Chloroelhane NO 1.0 LJg/L 39 o-Xyiene NO 0.50 LJg/L

5 Bromomelhane NO 2.0 LJg/L 40 1,1,2,2-Tetrachloroethane NO 1.0 LJg/L

6 Trichlorofluoromethane NO 1.0 LJg/L 41 1,2,3-Trichloropropane NO 2.0 IJg/L

7 1,1-0ichloroethene NO 1.0 LJg/L 42 Isopropylbenzene NO 1.0 1J9/L

8 Oichloromelhane NO 2.0 LJg/L 43 8romobenzene NO 1.0 IJg/L

9 trans-l.2-0ichloroethene NO 1.0 LJg/L 44 n-Propylbenzene NO 1.0 IJg/L

10 Methyl tert-butyl ether (MTBE) NO 0.50 LJg/L 45 4-Chlorotoluene NO 1.0 IJg/L

11 1.1-0ichloroelhane NO 1.0 Ilg/L 46 2-Chlorotoluene NO 1.0 IJg/L

12 cis-1,2-0ichloroelhene NO 1.0 LJg/L 47 l,3,5-Trimethylbenzene NO 1.0 IJg/L

13 Bromochloromethane NO 1.0 Ilg/L 48 tert-8utylbenzene NO 1.0 Ilg/L

14 Chloroform NO 1.0 LJg/L 49 l,2,4-Tnmethylbenzene NO 1.0 IJg/L

15 2.2-0ichloropropane NO 1.0 LJg/L 50 sec-Bulybenzene NO 1.0 Ilg/L

16 l,2-0ichloroelhane NO 1.0 ilg! 51 1.3-0ichlorobenzene NO 1.0 Ilg/L

17 1,1.1- Trichloroethane NO 1.0 LJg/L 52 1,4-0ichlorobenzene NO 1.0 LJg/L

18 1,1-0ichloropropene NO 10 LJg/L 53 4-lsopropyltoluene NO 1.0 LJg/L

19 Carbon tetrachloride NO 1.0 Ilg/L 54 1,2-0ichlorobenzene NO 1.0 Ilg/L

20 Benzene 0.29 :r 0.50 Ilg/L 55 n-Butylbenzene NO 1.0 Ilg/L

21 Oibromomethane ND 't
1.0 Ilg/L 56 1 ,2-0ibromo-3-chloropropane (DBCP) NO 5.0 Ilg/L

22 1.2-Dichloropropane NO 1.0 LJg/L 57 1.2.4-Trichlorobenzene NO 20 Ilg/L

23 T richloroethene 2.0 1.0 Ilg/L 58 Naphthalene 2.6 2.0 Ilg/L

24 Bromodichloromethane NO IÅ 1.0 IlglL 59 Hexachlorobutadiene NO ~ 2.0 Ilg/L

25 cis-1.3-Dichloropropene NO 1.0 Ilg/L 60 1.2,3- T richlorobenzene NO \V 2.0 Ilg/L

26 trans-l.3-0ichloropropene NO 1.0 Ilg/L 61 Surr: 1.2-Dichloroethane-d4 103 %REC

27 1,1,2- Trichloroethane NO 1.0 LJg/L 62 Surr: Toluene-d8 93 %REC

28 Toluene NO 0.50 1l9/L 63 Surr: 4-Bromofluorobenzene 95 %REC

29 1,3-0ichloropropane NO 1.0 Ilg/L

30 Oibromochloromethane NO 1.0 IJg/L

31 1,2-0ibromoelhane (EOB) NO 2.0 1l91L

32 T etrachloroelhene NO 1.0 Ilg/L

33 1.1,1.2-Telrachloroethane NO 1.0 IJg/L

34 Chlorobenzene NO 1.0 Ilg/L

35 Ethyfbenzene NO 0.50 Ilg/L

J= Benzene concentrations and reporting limits between 0.25 and 0.50 flglL are estimaled.

ND = Not Detected~~ £-;4~ D~~ dRoger L Scholl. Ph.D., Laboratory Director' . Randy Gardner. Laboratory Manager. . Walier Hindunan, Quality Assurance Offcer

Sacramento. CA . (916) 366-9089/ Las Vegas. NY . (702) 281-41l48 I info(!alpha-analyticalcom
Report Date

!;IO \~lp
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A
Alpha Analytical, Inc.

255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201
Job#: T0102-1523

Alpha Analytical Number: BMI06012350-08A
Client LD. Number: 1523-MW04

Compound Concentration

1 o ichlorodifl uoromethane NO \Å
2 Chloromethane NO

3 Vinyl chloride NO

4 Chloroethane NO

5 Bromomethane NO

6 T richlorofluoromelhane NO

7 1.1-Dichloroethene NO

8 Dichloromethane NO

9 trans-l,2-Dichloroelhene NO

10 Methyl tert-butyl ether (MTBE) NO

11 1.1-0ichloroethane ND

12 cis-1.2-Dichloroethene ND

13 Bromochloromethane NO

14 Chloroform NO

15 2.2-0ichloropropane NO

16 1.2-0ictiloroethane NO

17 1,1 .1- Trichloroethane ND

18 1,1-0ichloropropene ND

19 Carbon tetrachloride ND

20 Benzene ND

21 Dibromomethane ND

22 l,2-Dichloropropane ND

23 Trichloroethene NO

24 Bromodichloromethane NO

25 cis-l.3.Dichloropropene ND

26 trans-l,3-0ichloropropene NO

27 1,1,2- Trichloroethane NO

28 Toluene NO

29 1.3-0ichloropropane NO
30 Dibromochloromethane NO

31 1.2-Dibromoethane (EDB) NO

32 T etrachloroethene NO

33 1,1.1,2-Tetrachloroethane NO

34 Chlorobenzene NO

35 Ethylbenzene NO

ANAL YTICAL REPORT

Att:
Phone:
Fax:

Chris Zimmerman
(614) 424-3779
(614) 424-3667

Sampled: 01/19/06
Received: 01/21106

Analyzed: 01/25106
..._--"_...

V olatile Organics by GCIMS
EP A Method SW8260B

Reporting Reporting

Limit Compound Concentration Limit._-----~_.
1.0 ~g/L 36 m,p-Xylene NO 0.50 ~g/L

2.0 lJg!L 37 Bromoform NO 1.0 ~g/L

1.0 lJg!L 38 Styrene ND 1.0 ~g/L

1.0 lJg/L 39 o-Xylene NO 0.50 ~g!L

4.0 lJg/L 40 1,1,2.2-Tetrachloroethane NO 1.0 lJg/L

1.0 lJg/L 41 1.2.3-Trichloropropane NO 4.0 ~g/L

1.0 ~g/L 42 Isopropyl benzene NO 1.0 ~g/L

4.0 ~g!L 43 Bromobenzene ND 1.0 lJg/L

1.0 lJg!L 44 n-Propylbenzene NO 1.0 ~g/L

0.50 ~glL 45 4-Chlorotoluene NO 1.0 ~g/L

1.0 ~g!L 46 2-Chlorotoluene NO 1.0 ~g!L

1.0 lJg/L 47 1,3,5- Trimethylbenzene NO 1.0 lJg/L

1.0 lJg/L 48 lert-Butylbenzene NO 1.0 ~g!L

1.0 lJg/L 49 1,2,4-Trimelhylbenzene ND 1.0 ~g/L

1.0 ~g/L 50 sec-Butylbenzene NO 1.0 ~g/L

1.0 ~gJ 51 1.3-Dichlorobenzene ND 1.0 lJglL

1.0 lJglL 52 1,4-Dichlorobenzene NO 1.0 ~g/L

1.0 ~g!L 53 4-lsopropyttoluene NO 1.0 ~g!L

1.0 ~g/L 54 1.2-Dichlorobenzene NO 1.0 lJg/L

0.50 ~g/L 55 n-Butylbenzene NO 1.0 ¡Jg/L

1.0 lJg!L 56 1 ,2-Dibromo-3-chloropropane (DBCP) ND 6.0 lJg/L

1.0 lJg!L 57 1.2,4- T richlorobenzene ND 4.0 ~g/L

1.0 lJg!L 58 Naphthalene NO 4.0 ¡Jg/L

1.0 lJg/L 59 Hexachlorobuladiene NO 4.0 lJg/L

1.0 lJg/L 60 1.2.3-Trichlorobenzene ND 4.0 lJg/L

1.0 lJg/L 61 Surr: 1.2-0ichloroethane-d4 104 %REC

1.0 ~g/L 62 Surr: T oluene-d8 93 %REC

0.50 ~g/L 63 Surr: 4-Bromofluorobenzene 97 %REC

1.0 lJg/L
1.0 ¡JglL
4.0 lJg/L
1.0 ¡Jg/L
1.0 lJg/L
1.0 lJg/L

0.50 ¡Jg/L

Some Reporting Limits were increased due to sample foaming.

.No Benzene was observed above an estimated reporting limit of 0.25 ).g/L.

NO = Not Detected~~
Roger L. Scholl, Ph.D., Laboratory Director' . Randy Gardner, Laboratory Manager' . Walter Hinchm, Quality Assurance Offcer

Sacramento, CA. (916) 366.9089/ La Vegas, NV. (702) 281-4848/ info§alpha.analytical.com

L-7g~ D~~ ~
2/3/06

Report Date

~ \ 0(,
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Alpha Analytical, Inc.

255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OH 4320 i
Job#: T0102-1523

Attn:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI06012350-09A
Client 1.D. Number: 1523-MW05

Sampled: 01/19/06
Recei ved: 01/21/06
Analyzed: 01/25/06

v olatile Organics by GC/MS
EPA Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit-_._---------- ,_u...__

1 Dichlorodinuoromethane NO 1.0 ~g/L 36 m,p-Xylene NO LA 0.50 ~g/L
2 Chloromethane NO 2.0 ~g/L 37 Bromoform NO 1.0 ~g/L
3 Vinyl chloride NO 1.0 ~g/L 38 Styrene NO 1.0 ~g/L
4 Chloroethane NO 1.0 ~g/L 39 o-Xylene NO 0.50 ~g/L
5 Bromomelhane NO 2.0 ~g/L 40 1,1,2,2- Tetrachloroethane NO 1.0 ~g/L
6 T richloronuoromethane NO 1.0 ~g/L 41 1.2,3-Trichloropropane NO 2.0 ~g/L
7 1,l-0ichloroethene NO 1.0 ~g/L 42 Isopropylbenzene NO 1.0 ~g/L
8 Dichloromethane NO 2.0 ~g/L 43 Bromobenzene NO 1.0 ~g/L
9 trans-1.2-0ichloroethene NO 1.0 ~g/L 44 n-Propylbenzene NO 1.0 ~g/L
10 Methyltert-butyl ether (MTBE) NO 0.50 ~g/L 45 4-Chlorotoluene NO 1.0 ~g/L
11 1,l-0ichloroethane NO 1.0 ~g/L 46 2-Chlorotoluene NO 1.0 ~g/L
12 cis-1.2-Dichloroethene NO 1.0 ~glL 47 1,3,5- Trimethylbenzene NO 1.0 ~g/L
13 Bromochloromethane NO 1.0 ~g/L 48 tert-Butylbenzene NO 1.0 lJg/L
14 Chloroform NO 1.0 lJg/L 49 1,2,4-Trimethylbenzene NO 1.0 ~g/L
15 2,2-0ichloropropane NO 1.0 ~g/L 50 sec-Butylbenzene NO 1.0 ~g/L
16 1.2-0ichloroethane NO 1.0 ~glL 51 1,3-0lchlorobenzene NO 1.0 ~g/L
17 1.1.1- Trichloroethane NO 1.0 ~g/L 52 1 A-Dichlorobenzene NO 1.0 ~g/L
18 1.1-Dichloropropene NO 1.0 ~g/L 53 4-lsopropyltoluene NO 1.0 ~g/L
19 Carbon tetrachloride NO 1.0 lJg/L 54 1.2-0ichlorobenzene NO 1.0 ~g/L
20 Benzene NO 0.50 ~g/L 55 n-Butylbenzene NO 10 ~g/L
21 Oibromomethane NO 1.0 ~g/L 56 1 ,2-0ibromo-3-chloropropane (OBCP) NO 5.0 ~g/L
22 1.2-0ichloropropane NO 1.0 ~g/L 57 1.2,4-Trichlorobenzene NO 2.0 ~g/L
23 T richloroethene 1.5 1.0 lJg/L 58 Naphthalene NO 2.0 ~g/L
24 Bromodichloromethane NO tÆ 1.0 lJg/L 59 Hexachlorobutadiene NO 2.0 ~g/L
25 cis-1.3-Dichloropropene NO 1.0 ~g/L 60 1,2.3-Trichlorobenzene NO 2.0 ~g/L
26 trans-1.3-0ichloropropene NO 1.0 ~g/L 61 Surr: 1.2-0ichloroethane-d4 97 %REC
27 1.1.2-Trichloroethane NO 1.0 lJg/L 62 Surr: Toluene-d8 96 %REC
28 Toluene NO 0.50 ~g/L 63 Surr: 4-Bromonuorobenzene 99 %REC
29 1.3.0ichloropropane NO 10 ~g/L
30 Dibromochloromethane ND 1.0 ~gJL
31 1,2-0ibromoethane (EOB) NO 2.0 lJg/L
32 T etrachloroethene NO 1.0 lJg/L
33 1.1.1,2- Tetrachloroethane NO 1.0 lJg/L
34 Chlorobenzene NO 1.0 lJg/L
35 Ethylbenzene NO 0.50 ~g/L

'No Benzene was observed above an estimated reporting limit of 0.25 Ilg/L.

NO = Nor Detected~~ At~~~ D~~ ~
2/3/06

Report Date

Roger L Scholl, Ph.D.. Lalxraiory Director. .. Randy Gardner, LiboralQry Manager. . Wi:lter Hinchman, Qualiiy Assurance Offcer

Sacrainenio, CA . (916) 366.9089/ Las Vcg.i. NV . (702) i81.4~481 info(ßalpha-analyticaLcom
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Alpha Analytical, Inc.

255 Glendale Ave. . Suite 21 . Sparks, Nevada 8943 i -5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

Battelle Memorial Institue
505 King Avenue
Columbus,OH 43201
Job#: TOI02-1523

ANAL YTICAL REPORT

Att:
Phone:
Fax:

Chris Zimmennn
(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI06012350-10A
Client J.D. Number: 1523-MW06

Compound

1 Oichlorodifluoromethane

2 Chloromethane
3 Vinyl chloride

4 Chloroethane

5 Bromomethane
6 T richlorofluoromelhane

7 1, 1-0ichloroethene

8 Oichloromethane

9 Irans-l.2-Dichloroethene

10 Methyl tert-butyl ether (MTBE)
t 1 1.1-0ichloroethane

12 cis-l,2-0ichloroelhene
13 Bromochloromethane

14 Chloroform

15 2,2-0ichloropropane

16 l,2-0ichloroelhane
17 1.1,1-Trichloroethane
18 1.1-0ichloropropene

19 Carbon tetrachloride
20 Benzene

21 Oibromomethane

22 1.2-0ichloropropane

23 T richloroethene
24 Bromodichloromethane

25 cis-l.3-0ichloropropene
26 Irans-l.3-0ichloropropene
27 1.1,2-Trichloroethane
28 Toluene

29 l,3-0ichloropropane
30 Dibromochloromethane

31 1.2-0ibromoethane (EOB)

32 T etrachloroelhene
33 1.1, 1,2-Tetrachloroelhane
34 Chiaro benzene
35 Elhylbenzene

Concentration

NO

NO
NO

NO

NO
NO

NO
NO

NO
NO

NO

NO
NO

NO

NO

NO
NO

NO
NO
NO

NO

NO
NO
NO
NO
NO

NO
NO

NO
ND
NO
NO
NO
NO
NO

Sampled:
Received:
Analyzed:

01/19106
01/21/06
01/25/06

1.0
2.0
1.0

1.0
2.0
1.0
1.0
2.0
1.0

0.50
1.0

1.0

1.0
1.0
1.0
1.0
1.0
1.0
1.0

0.50
1.0
1.0
1.0
1.0
1.0

1.0
1.0

0.50
1.0
1.0
2.0
1.0
1.0
1.0

0.50

¡.g/L

¡.g/L

¡Jg/L

¡.g/L
¡.g/L

¡Jg/L

¡Jg/L

¡Jg/L

¡Jg/L

¡Jg/L

¡JglL

¡Jg/L

¡Jg/L

¡.glL

¡.g/L

¡.g/L

¡Jg!
¡.g/L

¡Jg/L

¡.g/L

¡Jg/L

¡.g/L

¡.g/L

¡JglL

¡JglL

¡.g/L

¡Jg/L

¡Jg/L

¡Jg/L

I.g/L
¡Jg/L

¡Jg/L

¡Jg/L

¡Jg/L

I.g/L

Volatile Organics by GC/MS
EPA Method SW8260B

Reporting

Limit

IA

NO = Not Detected

.No Benzene was observed above an estimated reporting limit of 0.25 ¡.g/L.

~~ £'Ý~~

Compound

36
37
38
39
40
41

42
43
44
45
46
47
48
49
50
51

52
53
54
55
56
57
58
59
60
61

62
63

m.p-Xylene
Bromoform
Styrene
a-Xylene
1.1.2.2- T etrachloroelhane
1.2.3-Trichloropropane
Isopropyl benzene
Bromobenzene
n-Propylbenzene
4-Chlorotoluene
2-Chlorotoluene
1.3.5- T rimethylbenzene
tert-Butylbenzene
l,2,4-Trimelhylbenzene
sec-Butylbenzene
1.3-0ichlorobenzene
1,4-0ichlorobenzene
4-lsopropylloluene
1,2-0ichlorobenzene II
n-Butyibenzene
1 ,2-0ibromo-3..hloropropane (OBCP)
1,2,4-Trichlorobenzene I
Naphthalene
Hexachlorobuladiene
1.2.3- Trichlorobenzene
Surr: l,2-0ichloroelhane-d4
Surr: Toluene-d8
Surr: 4-Bromofluorobenzene

Roger L. Scholl, Ph, D., Labor.uory Director. . Randy Gardner, Laboratory Manager. . WaJter Hinchm, Quality Assurance Offcer

Sacramnto. CA' (916) 366-9089/ La Vegas. NV . (702) 281-4848/ ¡n',,§alpha-anlytical.com

D~~

Concentration

NO

NO
NO

NO

NO

NO
NO
NO

NO
NO
NO

NO
NO

NO

NO

NO

NO

NO

NO

NO
NO

NO

NO

NO .'1
NO \Y

105
93
95

f/ '0 \d:I1

- t I1 \~

Reporting

Limit

0.50
1.0

1.0
0.50

10
2.0
1.0
1.0
1.0

1.0
1.0
1.0

1.0
1.0
1.0
1.0
10
1.0
1.0
1.0
5.0
2.0
2.0
2.0
2.0

¡Jg/L

~g/L

~g/L
~g/L

¡Jg/L

¡Jg/L

¡Jg/L

~g/L

¡Jg/L
~g/L

~gI
~g/L
~g/L
~g/L

¡.g/L

¡Jg/L

~g/L

¡Jg/L

¡Jg/L

¡JglL
¡.g/L

¡Jg/L

¡Jg/L

¡Jg/L

¡Jg/L

%REC
%REC
%REC

~
2/3/06

Report Date

Page i of 1
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" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 8943 1-5778

(775) 355-1044' (775) 355-0406 FAX. 1-800-283-1183

ANALYTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OH 4320 I
Job#: TOl02-1523.~--------- ---- ----_. _.._---- -------_._-_..._-_._--

Att:
Phone:
Fax:

Chris Zimmerman

(614) 424-3779
(614) 424-3667

Alpha Analytical Number: BMI06012350-11A
Client I.D. Number: 1523.MW07

Sampled:
Received:
Analyzed:

01/19/06
01/21/06
01/25/06

v olatile Organics by GC/MS
EP A Method SW8260B

Reporting Reporting
Compound Concentration Limit Compound Concentration Limit

1 Oichlorod ifluoromelhane NO IA 1.0 ~glL 36 m.p-Xylene NO iA 0.50 ~g/L
2 Chloromethane NO 2.0 ~g/L 37 Bromoform NO 1.0 ~g/L
3 Vinyl chloride ND 1.0 ~g/L 38 Styrene ND 1.0 ~g/L
4 Chloroethane ND 1.0 ~glL 39 o-Xylene NO 0.50 ~g/L
5 8romomethane NO 2.0 ~glL 40 1,1,2,2-Tetrachloroethane ND 1.0 ~g/L
6 T richlorofluoromelhane ND 1.0 ~gi 41 1 ,2,3- T richloropropane NO 2.0 ~g/L
7 1,1-0ichloroelhene NO 1.0 ~g/L 42 Isopropylbenzene NO 1.0 ~g/L
8 Oichloromethane ND 2.0 ~glL 43 Bromobenzene NO 1.0 ~g/L
9 Irans.1.2.Dichloroethene NO 1.0 ~glL 44 n-Propylbenzene NO 1.0 ~g/L
10 Methyl tert-butyl elher (MTBE) ND 0.50 ~g/L 45 4-Chlorololuene NO 1.0 ~g/L
11 1.1-0ichloroelhane NO 1.0 ~g/L 46 2.Chlorotoluene NO 1.0 lJg/L
12 cis-1.2-0ichloroelhene NO 1.0 lJglL 47 1.3,5- Trimethylbenzene NO 1.0 lJg/L
13 Bromochloromethane NO 1.0 lJg/L 48 tert-Butybenzene NO 1.0 lJg/L
14 Chloroform NO 1.0 lJg/L 49 1.2,4-Trimelhylbenzene NO 1.0 lJglL
15 2.2-0ichloropropane NO 1.0 ~g/L 50 sec-Bulylbenzene NO 1.0 lJg/L
16 1.2-0ichloroelhane ND 1.0 lJg/L 51 1.3-0ichlorobenzene NO 1.0 lJg/L
17 1.1.1-Trichloroelhane NO 1.0 lJgI 52 1 ,4-Dichlorobenzene NO 10 ug/L
18 1.1-0ichloropropene NO 1.0 lJg/L 53 4-lsopropylloluene NO 1.0 lJg/L
19 Carbon tetrachloride NO 10 lJg/L 54 1.2-Dichlorobenzene ND 1.0 lJg/L
20 Benzene ND 0.50 lJg/L 55 n-Butylbenzene ND 1.0 ug/L
21 Dibromomelhane ND 1.0 lJg/L 56 1.2-0ibromo-3-chloropropane (OBCP) NO 5.0 lJg/L
22 1.2-Dichloropropane NO 1.0 lJg/L 57 1,2.4- Trichlorobenzene ND 2.0 lJg/L
23 T richloroethene ND 1.0 ~g/L 58 Naphthalene NO 2.0 ~g/L
24 Bromodichloromethane NO 1.0 ~g/L 59 Hexachlorobuladiene ND 2.0 ~g/L
25 cis-1.3-0ichloropropene ND 1.0 ~g/L 60 1,2.3-Trichlorobenzene ND 2.0 ug/L
26 Irans-l,3-Dichloropropene NO 1.0 ~g/L 61 Surr: 1,2-0ichioroelhane-d4 106 %REC
27 1.1.2- Trichloroethane NO 1.0 ~g/L 62 Surr. Toluene-d8 94 %REC
28 Toluene NO 0.50 ~g/L 63 Surr. 4-Bromofluorobenzene 96 %REC
29 1.3-0ichloropropane NO 1.0 ~glL
30 Dibramochloromethane NO 1.0 u91l
31 1 ,2-Dibromoelhane (EDB) NO 2.0 ~g/L
32 T elrachloroethene NO 1.0 ~g/L
33 1.1.1,2-Tetrachloroelhane NO 1.0 ~g/L
34 Chlorobenzene NO 1.0 ~g/L
35 Ethylbenzene NO 0.50 ~g/L

"No Benzene was observed above an estimated reporting limit ofO.2S Ilg/L

ND ~ Not Detected~~ ~-74~. ¿)~~ /4
2/3/06

Report Date

Roger L. Scholl, Ph.D.. Laboratury Director' . Randy Gardner. Laboratory Manager' . Walter Hincluna. Quality Assurance Offcer

Sacramento. CA . (916) 366.9089/ Las Vegas. NV . (702) 2H 1-4848/ infoayalpha-analytical.com

l1 ,i'l
Page i of 1
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LDC #: 14702F1

SDG #: BMI06012350
Laboratory: Alpha Analvtical. Inc.

VALIDATION COMPLETENESS WORKSHEET
Level IIIIIV

Date: l.ßS fti,
Page:--ot-L

Reviewer:--
2nd Reviewer:~

METHOD: GC/MS Volatiles (EPA SW 846 Method 8260B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

D Validation Arp.a I I Commp.nts I

i. Technical holdina times A Samplina dates: I/I'i/oC.

II. GC/MS Instrument performance check A

III. Initial calibration Á ø~ RS D (Ý
IV. Continuina calibration A-

V. Blanks .A

VI. Surroaate spikes Â-

VII. Matrix spike/Matrix spike duplicates A

ViII. Laboratory control samples S'Li kR,

IX. Reaional Quality Assurance and Quality Control N

X. Internal standards À

XI. Taraet compound identification A Not reviewed for Level III validation.

XII. Compound auantitation/CRQLs A. Not reviewed for Level III validation.

XIII. Tentitatively identified compounds (TICs) t- Not reviewed for Level III validation.

XLV. System performance A Not reviewed for Level III validation.

XV. Overall assessment of data A

XVI. Field duplicates -rW p - '3 4- ,

XVII. Field blanks "l )) 1B ~ , f~ ~ 2.

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet

NO = No compounds detected
R = Rinsate
FB = Field blank

o = Duplicate

TB = Trip blank
EB = Equipment blank

Validated Samples: ** Indicates sample underwent Level IV validation
I. I..

1 1523-QCTB 11 1523-MW01 MS 21 31 .-
2 1523-QCFB 12 1523-MW01 MSD 22 32
" .-

M fJ ik' MSIO3 1523-MW01 ** t 13 W 0 /l~ 23 33
L- ,

4 1523-MW01Dup 14 24 34

5 1523-MW02 i 15 25 35
+
6 1523-MW03 16 26 36

7 1523-MW04 17 27 37
It
8 1523-MW05 18 28 38
~
9 1523-MW06 19 29 39-
10 1523-MW07 20 30 40

14702F1W.wpd



LDC#:
SDG#:

1+7b-" lJ

~ fr t 0 (, O,,,'?n
VALIDATION FINorNGS CHECKLIST Page:iof V

Reviewer:-1
2nd Reviewer:~

Method: Volatiles EPA SW 846 Method 82606

Did the laborato

Were all percent relative standard deviations (%RSD) and relative response factors
RRF within method criteria for all CCCs and SPCCs?

Was a curve fit used for evaluation?

Did the initial calibration meet the curve fit acce lance crteria of;. 0.990?

Was a continuing calibration standard analyzed at least once every 12 hours for /

each instrument?

Were all percent differences (%0) and relative response factors (RRF) within /

method criteria for all CCCs andSPCCs?

Were all percent difference (%0) ~ 25% and relative responsè factors (RRF) ~
0.05?

Was a method blank associated with eve sam Ie in this SDG? /
Was a method blank analyzed at least once every 12 hours for each matrix and /
concentrtion? .
Was there contamination in the method blanks? If yes, please see the Blanks
validàtion com leteness worksheet. .

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each
matrix in this SDG? If no, indicate which matrix does 

not have an associated

MS/MSD.Soill Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the QC limits?

Was an LCS anal ed for this SDG?

\/£" II . C\fi l' ,unA \lorc.inn ? n



LOC #: /117oaEL(

SOG #: ß f"J:OfòO /900'3
VALIDATION FINDINGS WORKSHEET
Sample Specific Element Reference

I ,
Page:1of¿ 4' ~

Reviewer: M &-
2nd reviewer: I",

All circled elements are applicable to each sample.

ISamDlca 10 Taraet AnalVtø Ust tTAU, ..

147 W AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe,(eMg,~9,Nf, .K,Se, Ag, Na, TI, y, In, Mo, B, Sf, CN..

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K; Se; Ag, Na; TI, V, In, Mo, B, Si, CN',

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg;' Ni; i( Se, Ag, Na,l1, V, In, Mo, B, Si, CN", -
AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb,.Mg, Mn,.Hg, Ni; K, SQ, Ag, Na, T1, V, Zn, Mo, B, Si, CN',

. AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn: Hg, Ni, K, Se, Ag, Na, 11, V, In, Mo, B: Si, CN",
.

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn,. Hg, Ni, K, Se, Ag, Na, 11, V, In, Mo, B, Si, CN", .

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, In, Mo, B, Si, CN',

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg. Ni; K. Se, Ag, Na, T1, V, Zn. Mo, B, Si, CN",

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn', Hg, Ni, K, Se, Ag, Na, 11, V, In, Mo, B, Si, CN",

AI, Sb, As. Ba, Be, Cd, Ca, Cr. Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K: Se. Ag, Na. T1. V. Zn, Mo. B. Si. CN",

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, In, Mo, B, Si, CN',

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, In, Mo, B, SI, CN",

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu,' Fe; Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, In, Mo, B, Si, CN",

AI. Sb, As, Ba. Be, Cd. Ca, Cr, Co, Cu. Fe. Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, In, Mo, B, Si, CN",

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K,Se, Ag, Na, 11, V, In, Mo, B, Si, CN',

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se,Ag, Na, 11, V, In, Mo, B, Si, CN",

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, In, Mo, B, Si, CN",

AI, Sb. As, Ba, 8e, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, In, Mo, B, Si, CN',

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, NI, K, Se, Ag, Na, 11, V, In, Mo, 8, Sf, CN',

AI, Sb, As, 8a, 8e, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, In, Mo, 8, Si, CN',

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, In, Mo, 8, Si, CN",

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, In, Mo, 8, Si, CN",

AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, In, Mo, B, Si, CN',

AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, In, Mo, B, SI, CN',

AI, Sb, As, 8a, 8e, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, In, Mo, B, Si, CN',

Analvsls Method .

ICP AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, In, Mo, B, Si, CN",

ICP Trace AI, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 11, V, In, Mo, B, Si, CN',

ICP-MS vJ AI, Sb, As, 8a, Be, Cd, Ca, Cr, Co, Cu, Fe(Pg,c&g, Ni, K. Se, Ag, Na, 11, V, In, Mo,B, Si, CN',

GFAA AI, Sb, As, Ba, 8e, Cd, Ca, Cr, Co, Cu, Fe Pb, Me. Mn, Hci Ni, K, Se, An Na, 11, V In, Mo B, Si, CN",

Comments: Mercury bv CVAA if performed

ELEMENTS.4



LDC #:

SDG #:
(470JE"'1
ß M .iO("o r;) 00 3

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:-LofL
Reviewer: M (j

2nd reviewer:~METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

ØN N/A~ Were field duplicate pairs identifed in this SDG?
Were target analytes detected in the field duplicate pairs?

Concentration V\~ IL )

Analyte I 7 RPD (LImits) Difference (Limits) Qualifications
Aluminum

Antimony

Arsenic

Barium

Beryllum

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese D -0 It. 0-011 ;) Lf

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Cyanide

Boron

Molybdenum

Strontium

Silicon

Notes:

FLDUP.4S2



LDC #: I l. 7oJ~£.
SDG#: ßMrO,"019ci3

VALIDATION FINDINGS WORKSHEET
Initial and Continuing Calibration Calculation Verification

Page:-lof-l
Reviewer: H G-

2nd Reviewer:=l

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000)

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula:

%R = Found x 100
True

Where, Found = concentration (in ug/L) of each analyte measured In the analysis of the ICV or CCV solution
True = concentration (in uglL) of each analyt in the ICV or CCV source

i

II

,

R..nnrt..~

I

~a,.::I",llh:ilCiI'

I

Acceptable
Standard ID Type of Analysis Element Found (uglL) True (uglL) %R %R (Y/N)

ICP (Initial calibration)

GFAA (Initial calibration)

CVAA (Initial calibration)

ICP (Continuing calibration)

GFAA (Continuing calibration)

CVAA (Continuing calibration)

ICP/MS (Initial calibration)
qt:

l'bf ".~.,.te.
YIe\! ?b 4,.0(, 56.00 ~c¡ .G 9n

111'7
ICP/MS (Continuing calibation) 80.0D /07 iccv M '" 8;-,"30 (°7

Comments: Refer to Calibration Verification findinQs worksheet for list of Qualifications and associated samoles when reoorted results do not aQree within 10.0% of the
recalculated results.

CALCLC.4SW



LOC #: I ~iO ~ l:1.

SOG #: ß J..:Oi;ü i d cJ03
VALIDATION FINDINGS WORKSHEET

Level IV Recalculation Worksheet i=age:-lof-l
Reviewer: M G-

2nd Reviewer: Hi

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

%R = fQ x 100
True

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula:

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrx spike calculation,
Found = SSR (spiked sample result) - SR (sample result).

True = Concentrtion of each analyte In the source.

A sample and duplicate relative percent difference (RPO) was recalculated using the following formula:

RPO = 15-01 x 100
(5+0)/2

Where, 5 = Original sample concentrtion
D = Duplicate sample concentration

An ICP serial dilution percent difference (%0) was recalculated using the following formula:

%0 = !1-5DRI x 100
I

Where, i = Initial Sample Result (mg/L)
SOR = Seral Dilution Result (mg/L) (Instrment Reading x 5)

Found' S II True 1 D I SDR (units)
AcceptableSample ID Type of Analysis Element (units) , ~.R/RPD/%D ~ 1 RPD I %D (YIN)Ol'3Co

0ô/J t'~ IL)
ViotICP Intenerence check 1-" ;;;;1.1)0 ;;ol,. (.0

i i I r ~ ¡1 teJ Y
r C( A ß

O:1;Jt¡

~~(L ) (~~ (L'
LCS Laboratory centrol sample Ph o. d';53 0.;;5" IO~ /Od-jOI'l

(SSR-SR)

~g(J (mâ (J

!if., 1- .v wO'5
Matrix spike

i- ., -0.0;)1 o .D') - 4?- - l. t.MS
IOlq/IOó)&.

( Wt'f ( ~ (~3/L) 4.9 ~
ltlc¡ r - Ai ""05 Duplicate

M", I . 99 8 C; t. q~:;5 4.8MS 1'/' rö 

.. ICP serial dilution - - - - - -
Comments: Refer to 8DDroDriate worksheet for list of aualifcations and associated sam 

DIes when reDorted results do not aaree within 10.0% of the recalculated resu~5.

TOTCLC.4SW



LDC #: I i. 70;)£4 .
SDG #: ßM rO(;OI~()Q'3

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:--of-L
Reviewer: f1 &-

2nd reviewer:--

METHOD: Trace Metas (EPA SW 846 Method 6010/7000)

Plaase see qualifcations below for all questions answered "N". Not applicable questions are identifed as "N/A".
cVN N A Have results been reported and calculated correctly?

N N A Are results within the calibrated range of the instruments and within the linear range of the ICP?
N A Are all detection limit below the CRDL?

Detected analyte results for 4t I M VI
following equation:

were recalculated and verifed using the

Concentration = (RDI lF (Dil 

(In. Vol.)(%S) (Recalculation:50.ff ".Ave CifP/:uÁ a.

l trOY" 1/0. W J A-le. ~

s- l( d,. ( (/ l' ;011 ¡"'CAO''' )

f1vi:: (r? t;gç ~6() (/r';louo #¡))

M "';: O. 0 I 3 ç 35 w-òlL

RD
FV
In. Vol.
Dil

%S

Raw data concentration
Final volume (ml)
Inital volume (ml) or weight (G)
Diluton factor
Decimal percent solids

Reported Calculated
CO~rniQtlr;," con....ntittion Acceptable

Sample ID Analyte (LN L. ) ( ""~ L. ) (Y/N)

, M VI 0.01'1 O. ò 1L1 y

. .

.

RECALC.4S2



LDC Report# 14702F51

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: January 19, 2006

LDC Report Date: March 7,2006

Matrix: Water

Parameters: Methane

Validation Level: EPA Level III & iV

Laboratory: Alpha Analytical, Inc.

Sample Delivery Group (SDG): BMI06012350

Sample Identification

1523-MW01 **
1523-MW01 Dup
1523-MW02
1523-MW03
1523-MW04
1523-MW05
1523-MW06
1523-MW07
1523-MW01 MS
1523-MW01MSD

**Indicates sample underwent EPA Level IV review

V:\LOGIN\BATTELLE\PENDLE~ 1\14702F51.B34 1



Introduction

This data review covers 10 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per Method RSK-175 for Methane.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (October 1999) as there are
no current guidelines for the method stated above.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature.

Blank results are summarized in Section IIi.

Field duplicates are summarized in Section IX.

Samples indicated by a double asterisk on the front cover underwent a EPA Level iV
review. A EPA Level ILL review was performed on all of the other samples, Raw data
were not evaluated for the samples reviewed by Level ILL criteria since this review is
based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria,

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

V:\LOGIN\BA TTELLE\PENDLE ~ 1\14702F51.B34 2



i. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures, All
cooler temperatures met validation criteria,

II. Calibration

a. Initial Calibration

Initial calibration of compounds was performed as required by the method.

The percent relative standard deviations (%RSD) of calibration factors for compounds
were less than or equal to 30.0% .

b. Calibration Verification

Calibration verification was performed at required frequencies. The percent differences
(%D) of amounts in continuing standard mixtures were within the 30.0% QC limits.

II. Blanks

Method blanks were reviewed for each matrix as applicable. No methane contaminants
were found in the method blanks.

IV. Accuracy and Precision Data

a. Surrogate Recovery

Surrogates were not required by the method,

b. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

c. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits,

V. Target Compound Identification

All target compound identifications were within validation criteria for samples on which
a EPA Level iV review was performed. Raw data were not evaluated for the samples
reviewed by Level ill criteria.

V:\LOGIN\BATTELLE\PENDLE ~ 1 \ 14702F51.B34 3



Vi. Compound Quantitation and CRQLs

All compound quantitation and CRQLs were within validation criteria for samples on
which a EPA Level IV review was performed. Raw data were not evaluated for the
samples reviewed by Level ILL criteria.

ViI. System Performance

The system performance was within validation criteria for samples on which a EPA Level
iV review was performed. Raw data were not evaluated for the samples reviewed by
Level ILL criteria.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

IX. Field Duplicates

Samples 1523-MW01 ** and 1523-MW01 Dup were identified as field duplicates. No
methane was detected in any of the samples with the following exceptions:

Concentration (mg/L)

Compound 1523-MW01 **
I

1523-MW01 Dup RPD

I Methane I

0.027

I

0.010

I

92

I

X. Field Blanks

No field blanks were identified in this SDG,

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14702F51.B34 4



Camp Pendleton, CTO 102
Methane - Data Qualification Summary - SDG BMI06012350

No Sample Data Qualified in this SDG

Camp Pendleton, CTO 102
Methane - Laboratory Blank Data Qualiication Summary - SDG BMI06012350

No Sample Data Qualified in this SDG

V:\LOGIN\BATTELLE\PENDLE~ 1\14702F51.B34 5



&.. Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OH 4320 I

Attn: Chris Zimmerman

Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 01/21/06
Job#: TOI02-1523

Dissolved Gases

Modified Method RSK-175 GC/FID

Parameter Concentration Reporting Date Date
Limit Sampled Analyzed

Client 10: t523-MWOl
Lab 10: BMl060 i 2350-04A Methanc 0.027 O.OIOmglL 01/19/06 01/26/06

Client 10: 1523-MWOl Dup

Lab 10: BMJ06012350-05A Methane 0.010 0.0 I 0 mg/L 01/19/06 01/26/06

Client 10: 1523-MW02
Lab 10: BM106012350-0M Methane 0.025 0.010 mg/L 01/19/06 01/26106

Clicnt ID : I 523-MW03
Lab ID : BMlO60 12350-07A Methane 0.059 0.0 I 0 mg/L 01/19/06 01/26/06

Client io : lS23-MW04
Lab ID : BMlO60J2350-08A Methane ND LA 0.010 nig/L () 10'19/06 o i /26/1)(,

ClienllO' 1 523-M W05

Lab 10: BMl060 12350-09A Methane ND 0.010 mg/L 01/19/06 01126/06

Client ID: lS23-MW06
Lab ID : BMlO6012350-IOA Methane ND 0010 mg/L 01/19/06 01/26/06

Client ID: lS23-MW07
Lab ID : BMlO6012350-11A Methane NO 0.0 I 0 mg/L Oil! 9106 01/26/06

NO : Not Detected~~ /r7g~ ¿)~~
Roger L Scholl, Ph.D.. Laboratory DireÇlor" . Randy Gardner, Laboratory Manager' . Walier Huicliinan, Qualífy Assurance Offcer

Sacramento, CA . (916) 366-9089 / Las Vegas, NV . (702) 281-4848/ infoCiaJpha.41nalytical-com ~~
2/3/06

Report Date

;JIb \.10 9TOl02-IS23
Page / off



LDC #: 14702F51

SDG #: BMl06012350
Laboratory: Alpha AnalyticaL. Inc.

VALIDATION COMPLETENESS WORKSHEET
Level 1II/lV

Date: ~/"/o(P
Page:-lotL

Reviewer:--
2nd Reviewer:~

METHOD: GC Methane (Method RSK-175)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

0 Validatinn Area I I Cnmment~ I

i. Technical holdin¡i times A Samplin¡i dates: IJrai/ov
A % ~D ~ 3d

i

lIa. Initial calibration

lib. Calibration verification A ø!. p L 3J--
IlL. Blanks A. ./

IVa. Surroaate recoverv AI fVT (,0", .... ~1
IVb. Matrix soike/Matrix soike duplicates A U

IVc. Laboratorv control samples A L c. c,

V. Taraet comoound identification A
Not reviewed for Level III validation.

VI. Comoound Quantitation and CRQLs A
Not reviewed for Level III validation.

VII. Svstem Performance A Not reviewed for Level III validation.

VIII. Overall assessment of data 6.
iX. Field duolicates .s .A n :: I a. i-
X. Field blanks N

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet

ND = No compounds detected
R = Rinsate

FB = Field blank

D = Duplicate
TB = Trip blank
EB = Equipment blank

Validated Sami;les: ** Indicates sample underwent Level IV validationw~
-l

M çi L~ - ~"I1S1 1523-MW01** 11 21 31
.\

1523-MW01 Duo2 12 22 32
1'
3 1523-MW02 13 23 33

~ 1523-MW03 14 24 34..
5 1523-MW04 15 25 35

"e 1523-MW05 16 26 36
I-
7 1523-MW06 17 27 37
..
8 1523-MW07 18 28 38

9 1523-MW01 MS 19 29 39

10 1523-MW01 MSD 20 30 40

Notes:

14702F51W.wpd



LOC #: I Jl 7o-z f-$ I

SOG#: ~M \o(00I~ ~ ~
VALIDATION FINDINGS CHECKLIST Page:~of ~

Reviewer:-i
2nd Reviewer:-€

Method: /GC HPLC

Did the laborato

Was a linear fi used for evaluation? If yes, were all percent relative standard /
deviations %RSD 0: 20%?

Was a curve fit used for evaluation? If Yes, what was the acceptance criteria
used?

Did the initial calibration meet the curve fi acce tance criteria?

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each
matrix in this SDG? If no, indicate which matrix does not have an associated
MS/MSD. Soil / Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences
RPD within the QC limits?

Was an LCS anal ed for this SDG?

Was an LCS anal ed er extraction batch?

GC I HPLC-SW.IV new



LOC #:~ 41 t; 2. f g I
SOG #: BM I OtOO¡;i3 SV

VALIDATION FINDINGS CHECKLIST Page:~f~
Reviewer:~

2nd Reviewer:--

Validation Area Yes No NA Findings/Comments

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the QC limits?

Were field blanks identified in this SDG?

GC I HPlC-SW.IV new



LDC#: 1~102.P'51
SDG #: b M I OC:fO 1--~9=

METHOD' /G HPLC

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:-kf-g
Reviewer: -l

2nd reviewer:

I\'Y'' N/A'
- -

Were field duplicate pairs identified in this SDG?
i y N.. N/A Were taraet compounds detected in the field duplicate pairs?\/

Concentration ( V\ã I L. ) %RPD Qualification

Compound Limit_ Parent only I All Samples

1 t"
rv \-~~ o. O~'" 0,0\ 0 9Y

Concentration ( ) %RPD Qualification

Compound Limit Parent only I All Samples

¡:i nIJPf\IO\A/U/r"l'



LOC #: 1 Ll ,.cri FS I
SOG #: I? M i ~(oaz.~50

VALIDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

Page:-- Of--
Reviewer: c£

2nd Reviewer:

METHOD: GC ~PLC

The calibration Factor (CF), average CF, and percent relative standard deviation (%RSO) were recalculated for the compounds identified below using the following
calculations:

CF = A/C
average CF = sum of the CF/number of standards
%RSD = 100 * (SIX)

A = Area of compound,
C = Concentration of compound,
S = Standárd deviation of the CF
X = Mean of the CFs

-

Calibration '11~F ~\¿ Average CF Average CF# Standard ID Date ComDound f(l.S?d) , o.Sltd' . linitian linitian %RSD %RSD
\eA 1. 1lzOl~ ~~ ~"l\fJZ 1-0 ~

(, ..
i-L.~i 'YIO&' , .,. z. ï ip'.i.7~ 1-,./1'& ",l'O .. .ïOf itlO. ~-

2-
""

..

2-

I I I

-
.

~
L I I

I-
Comments: Referto Initial Calibration findinus worksheet for list of Qualifications and associated samples when reported results do not auree within 10.0% ofthe recalculated
results.

INIC' ,~ 'S8



LOC #:_\4'0i. F5 I

SOG#: lôMi~Oii~
VALIDATION FINDINGS WORKSHEET

ContinuinQ Calibration Results Verifcation
Page:--or-~.

Reviewer: ~
2nd Reviewer: /~

METHOD: GC HPLC

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated forthe compounds identified below
using the fOllowing calculation:

% Difference = 100' (ave. CF - CF)/ave. CF
CF = A/C

Where: ave. CF = initial calibration average CF
CF = continuing calibration CF

A = Area of compound
C = Concentration of compound

i

~..nnrt..r1

i

~..r"It'IiI"l..r1
.

Calibration Average CF(leal)/ CF/Cone. CF/Cone. %D %D# Standard ID Date Comoound CCV Cone. CCV CCV

§~ol~I'1 ' w. t-cw

I

~ .ep (, ~.£4 ., .~ ~O'" 'ßß ,o".8~
.

§ I I I

§ I I

.

I

§ J J
Comments: Refer to Continuino Calibration findinos worksheet for list of Qualifications and associated samples when reported results do not aoree within 10.0% of the
recalculated results.

CONClC.1 S



LDC #: i..io-i ~I

SDG #: \ÔM \ O(øOii õ!f

. VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates Results Verification

page:-kf /
Reviewer:~

2nd Reviéwerg.

METHQD: ~ HPLC
The percent re~~e~ (°IoR) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below
using the following calculation:
%Recovery = 100 * (SSC - SC)/SA Where SSC = Spiked concentration

SA = Spike added
MS = Matrix spike percent recovery

SC = Sample concentration

RPD =((SSCMS - SSCMSD) * 2) I (SSCMS + SSCMSD))*1 00

MS/MSD samples: "\ "" \ 0

MSD = Matrix spike duplicate percent recovery

I I

Spike Sample Spike Sample I Matrix spike
II Matrix Spike Duplicate II MS/MSD I

Ad ed co~\.1 conce~yation
I II II I

Compound ( li i. 1 (w. .1 (~ Li Percent Recovery Percent Recovery RPD

1::¡::::::::::::i:::r:::¡::j::::IlÆr::::::::::~:i:¡:¡:::¡j~j::tt::~::::j¡::::l:::t¡~:~:j:::::¡1

ul \J \J
I I II I II I I

MS MSD --- MS MSD Reported Recalc. Reported Recalc. Reported Recalc.

Gasoline (8015)

Diesel (8015)

Benzene (8021 B)

Methane (RSK-175) ,.oCt 1.Ot. 0.02.1 \. \ &. \."t~ \Oi" 105" \it. I\-l Cl . '2 Î,(ø
2,4-D (8151)

Dinoseb (8151)

Naphthalene (8310)

Anthracene (8310)

HMX (8330)

2,4,6- Trinitrotoluene (8330)

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findinos worksheet for list of Qualifications and associated samples when reported results do not aoree within
10.0% of the recalculated results.

MSDCLCNew.wpd



LOC #:_14/0'2 F51 VALIDATION FINDINGS WORKSHEET
SDG #: ~M 1 t:~OIi. '?gJ Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification

__METHOD: ~ HPLC

page:~f /
Reviewer: -p

2nd Reviewer:~

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the
compounds identified below using the following calculation:

%Recovery = 100 · (SSC - SC)/SA Where SSC = Spiked concentration
SA = Spike added

SC = Sample concentration

RPD =(HSSCLCS - SSCLCSD) * 2) / (SSCLCS + SSCLCSD))*1 00 LCS = Laboratory Control Sample percent recovery LCSD = Laboratory Control Sample duplicate percent recovery

LCS/LCSD samples:
-

i-ß,- i~ii.

Spike Sample Spike Sample I LCS II LCSD
II LCS/LCSD

IAdi ed c~r,' Concentration
I II II I

Compound (~i. ) i "' ~) ( I Percent Recovery Percent Recovery RPD

¡¡~¡~~¡~~~l~~~~~¡~¡¡¡¡~~~~~~~¡¡~~~¡~~~~~~¡~~~~~~~~~~~~~¡~~~~¡~~~¡~~~~¡~¡1~~~~~~~¡~~~~¡~~~il~¡~~~~~~~~~~~1¡¡¡¡¡~

..
IJ

I I II i II I II I I
LCS LCSD -- LCS LCSD Reported Recalc. Reported Recalc. Reported Recalc.

Gasoline (8015)

Diesel (8015) !

Benzene (8021 B)

Methane (RSK-175) O.~~2 tJA 0 O.51$" ..A \o€i 10 lo tJA

2,4-0 (8151 )

Dinoseb (8151 )

Naphthalene (831 0)

Anthracene (831 0)

HMX (8330)

2,4,6- Trinitrotoluene (8330)

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findinos worksheet for list of qualifications and associated samples when reported
results do not aoree within 1 0.0% of the recalculated results. .

LCSCLCNew.wpd



LOC #: \ ~ 1.0"2 f t-I
SOG #: lbfJ i 000 t j ?JSO

~PLC

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page: --f-l
Reviewer: --

2nd Reviewer: ~

METHOD:

~~
Concentration= (A)(Fv)(Df)

(RF)(Vs or Ws)(%S/100)

Were all reported results recalculated and verified for all level IV samples?
Were all recalculated results for detected target compounds within 10% of the reported results?

Example:

Sample ID. :l \ Compound Name W\e -U~
A= Area or height of the compound to be measured
Fv= Final Volume of extract
Of= Dilution Factor
RF= Average response factor of the compound

In the initial calibration
Vs= Initial volume of the sample
Ws= Initial weight of the sample
%S= Percent Solid

Concentration = i -i~a¡
.3 .7411- ¡OCø

~ O. 017rna 11-

Reported Recalculated Results
# Sample ID Compound Concentrations Concentrations Qualifications

( ) ( )

Comments:

SAMPCALew.wpd



LDC Report# 14702E6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Camp Pendleton, CTO 102

Collection Date: January 19, 2006

LDC Report Date: March 8, 2006

Matrix: Water

Parameters: Wet Chemistry

Validation Level: EPA Level III & IV

Laboratory: Alpha Analytical, Inc.

Sample Delivery Group (SDG): BMI06012003

Sample Identification

1523-MW01 **
1523-MW02
1523-MW03
1523-MW04
1523-MW05
1523-MW07
1523-MW01 Dup
1523-MW01 MS
1523-MW01 MSD
1523-MW07DUP

**Indicates sample underwent EPA Level iV review

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14 702E6.B34 1



Introduction

This data review covers 10 water samples listed on the cover sheet including dilutions
and reanalysis as applicable, The analyses were per EPA Method 160.1 for Total
Dissolved Solids, EPA Method 300.0 for Nitrate as Nitrogen, Nitrite as Nitrogen, and
Sulfate, EPA Method 310.1 for Alkalinity, and Standard Method 3500FE for Ferrous
Iron.

The review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004) as there are
no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature.

Blank results are summarized in Section IIi.

Field duplicates are summarized in Section iX.

Samples indicated by a double asterisk on the front cover underwent a EPA Level iV
review. A EPA Level III review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by Level III criteria since this review is
based on QC data,

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value,

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria,

P Indicates the finding is related to a protocol/contractual deviation,

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required,

V:\LOGIN\BATTELLE\PENDLE ~ 1\14702E6.B34 2



i. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures, All
cooler temperatures met validation criteria.

Samples were received in good condition, per the chain-of-custody with the following
exceptions:

Sample Analyte Finding Criteria Flag A or P

1523-MW01 ** Nitrite as N Analysis was performed on Analysis must be performed J (all detects) P
1523-MW01 Dup acid preserved samples. on an unpreserved aliquot. UJ (all non-detects)

Nitrate as N J (all detects)
UJ (all non-detects)

11. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when
applicable.

III. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant
concentrations were found in the method blanks,

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits with the following exceptions:

V:\LOGIN\BATTELLE\PENDLE ~ 1\ 14702E6.B34 3



Spike ID

(Associated MS (%R) MSD (%R) RPD
Samples) Analyte (Limits) (Limits) (Limits) Flag A or P

1413-MW06MS/MSD Sulfate - - 5.1 (:52) J (all detects) A
(1523-MW01 ** UJ (all non-detects)
1523-MW02
1523-MW03
1523-MW04
1523-MW05
1523-MW01Dup)

14151-MW01 MS/MSD Sulfate - - 3.4 (:52) J (all detects) A
(1523-MW07) UJ (all non-detects)

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

Vi. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable with the
following exceptions:

Sample Analyte Finding Criteria Flag A or P

All samples in SDG Alkalinity No LCS analysis associated LCS analysis required. None P
BMI06012003 with these samples.

Percent recoveries (%R) were within QC limits.

VII. Sample Result Verification

All sample result verifications were within validation criteria for samples on which a EPA
Level iV review was performed. Raw data were not evaluated for the samples reviewed
by Level III criteria,

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

iX. Field Duplicates

Samples 1523-MW01 ** and 1523-MW01 Dup were identified as field duplicates. No
contaminant concentrations were detected in any of the samples with the following
exceptions:

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14702E6. B34 4



Concentration (ma/l)

Analyte 1523-MW01 ** 1523-MW01 Du P RPD

Alkalinity 21 27 25

Total dissolved solids 12000 12000 0

Nitrate as N 50 45 11

Sulfate 31 35 12

X. Field Blanks

No field blanks were identified in this SDG,

V:\LOGIN\BATTELLE\PENDLE ~ 1 \ 14702E6.B34 5



Camp Pendleton, CTO 102
Wet Chemistry - Data Qualiication Summary - SDG BMI06012003

I
SDG

I
Sample

I
Analyte

I
Flag i A or P I Reason

I

BMI06012003 1523-MW01 ** Nitrite as N J (all detects) P Sample condition
1523-MW01 Dup UJ (all non-detects)

Nitrate as N J (all detects)
UJ (all non-detects)

BMI06012003 1523-MW01 ** Sulfate J (all detects) A Matrix spike/Matrix spike
1523-MW02 UJ (all non-detects) duplicates (RPD)

1523-MW03
1523-MW04
1523-MW05
1523-MW01Dup
1523-MW07

BMI06012003 1523-MW01 ** Alkalinity None P Laboratory control
1523-MW02 samples
1523-MW03
1523-MW04
1523-MW05
1523-MW07
1523-MW01 Dup

Camp Pendleton, CTO 102
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG BMI06012003

No Sample Data Qualified in this SDG

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \14 702E6.B34 6



" Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OH 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 01120/06
Job#: TO 1 02- 1523

Alalinty
EPA Method 310.1

Parameter Concentration Reportg Date Date
Limt Sampled Analyzed

Client ID : 1523-MWOl

Lab ID: BM 1060 12003 -0 I A Alkalinity, Total (As CaC03 at pH 4.5) 21 1.0 mg/L 01119/06 o J/25/06

Client ID : 1523-MW02
Lab ID : BM106012003-02A Alkalinity, Total (As CaC03 at pH 4.5) 160 1.0 mg/L 0111 9/06 01/25/06

Client ID : IS23-MW03
LablD: BMJ06012003-03A Alkalinity, Total (As CaC03 at pH 4.5) 61 1.0 ing/L 01119/06 01/25/06

Client ID : IS23-MW04
Lab ID: BM106012003-04A Alkalinity, Total (As CaC03 at pH 4.5) 140 1.0 mg/L 01/19/06 01/25/06

Client ID : lS23-MWOS

Lab ID: BMI06012003-05A Alkalinity, Total (As CaC03 at pH 4.5) 54 1.0 ing/L 0111 9/06 01/25/06

Client ID : IS23-MW07
Lab ID : BMI06012003-06A Alkalinity, Total (As CaC03 at pH 4.5) 110 1.0 mg/L 0111 9/06 01/25/06

Client ID : lS23-MWOlDup
Lab ID : BMI060 12003-07 A Alkalinity, Total (As CaC03 at pH 4.5) 27 1.0 mg/L 01/19/06 o 1/25/06

~~ ~7~~ D~~ ellRog., L. SchoU, Ph.D.. Laboratory Director' . Randy Gardn.,. Laboratory Maager' . Walter Hinchman Qualty Assuancc Offc.,

S8cramen'o. CA . (916) 366-9089/ La Vegas, NY. (702) 281-4848 / inrO¡¡a1ph8-analical.com

2/2/06

Report Date

0\I01oCp
6
Page 1 of 1
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" Alpha Analytical, Inc.
255 Glendale Ave. · Suite 21. Sparks, Nevada 89431-5778

(775) 355- 1 044 . (775) 355-0406 FAX . 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OH 43201

Attn: Chrs Zimmerman

Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 01120/06

Job#: T0102-1523

Anions by IC

EP A Method 300.0 / 9056

Parameter Concentration Reportng Date / Time Date / Time

Lim t Sampled Analyzed

Client ID : Nitrite (N02) - N ND U.1 D* 2.5 mglL 01/19/0612:10 01/24/06 18 :48

lS23-MWOl Nitrte (N03) - N 50 1'* 2.5 mglL 01/19/0612:10 o 1/24/06 i 8 :48

Lab ID : Sulfate (S04) 3 I S 0.50 mglL 01/19/0612:10 01/20/0619:17
BMI06012003-01A

Client ID : Nitrte (N02) - N ND l, 0.25 mglL 01119/06 13:55 01120/0619:36

lS23-MW02 Nitrte (N03) - N 9.3 0.25 mglL 01/19/0613:55 01/20/06 19:36

Lab ID : Sulfate (504) 55 .. 0.50 mglL 01119/0613:55 01/20/06 19:36

BMI06012003-02A

ClieitlD : Nitrte (N02) - N ND l, 0.25 mglL 0111 9/0609:35 01/20/06 19:54

1523-MW03 Nitrte (N03) - N 7.1 0.25 mglL 01119/0609:35 01120/06 19: 54

Lab ID : Sulfate (504) 31 r 0.50 mglL 01119/0609:35 01120/06 19:54

BMI06012003-03A

Client ID : Nitrte (N02) - N ND II 0.25 mglL 01/19/0609:45 01/20/0620:13
1523-MW04 Nitrte (N03) - N 150 ** 6.3 mglL 01/19/0609:45 o i /24/06 19:44

Lab ID : Sulfate (S04) 73 3 0.50 mglL 01119/0609:45 01/20/06 20: 13

BM 1060 12003-04A

ClienllD : Nitrte (N02) - N ND t¡ 0.25 mglL 01/19/06 11:00 01/20/06 20:31

1523-MWOS Nitrate (N03) - N 21 ** 1. mglL 01/19/06 1I :00 01/24/0620:02
Lab ID : Sulfate (504) 51 S- 0.50 mglL 01/19/06 11:00 01/20/0620:3 I

BM106012003-05A

ClientlD : Nitrite (N02) - N ND lA 0.25 mglL 01119/06 i 2:04 01/20/0620:50
1523-MW07 Nitrate (N03) - N 0.47 0.25 mglL 01/19/0612:04 01/20/06 20: 50
Lab ID : Sulfate (S04) 280 .. 2.5 mglL 01/19/06 12:04 01/23/0622:36
BMI060 12003-06A

Client ID : Nitrte (N02) - N ND u.1 D* 2.5 mglL 01/19/0612:10 01/24/0620:21
1 523-MWO lDup Nitrate (NOJ) - N 45r * 2.5 mglL 01119/06 12:10 01/24/06 20:21

Lab ID : Sulfate (S04) 35 S 0.50 mglL 01/19/06 12:10 01/20/0621:08
BMI060 12003-07 A

(j \OV
/ 11 \\0

TOI02-1523
6
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.l Alpha Analytical, Inc.
255 Glendale Ave. . Suite 21 . Sparks, Nevada 89431-5778

(775) 355-1044. (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memoriallnstitute
505 King Avenue
Columbus,OH 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 01120/06

Job#: T0102-1523

Total Dissolved Solids (TDS)

EP A Method 160.1 I SM 2540 C

Parameter Concentration Reporting Date Date

Limit Sampled Analyzed

Client ID : lS2J-MWOl

Lab ID : BMI060120OJ-OIA Solids, Total Dissolved (TDS) 12,000 50 mg/L 01119/06 01/30/06

Client ID : lS2J-MW02
Lab lD : BMlO60 12003-u2A Solids, Total Dissolved (TDS) 1,800 10 ing/L 01/19/06 01127/06

Client ID : IS2J-MWOJ

Lab ID: BMI060 12003 -03A Solids, Total Dissolved (TDS) 3,00 25 ing/L 01119/06 01127/06

Client ID : IS2J-MW04
Lab lD : BMJ06012003-04A Solids, Total Dissolved (TDS) 2,400 10 ing/L 01/19/06 01/27/06

ClienllD : lS2J-MWOS

Lab ID: BMlO60 12003-05A Solids, Total Dissolved (TDS) 4,100 25 ing/L 01119/06 01/27/06

Client ID : 152J-MW07
Lab ID: BMI06012003-06A Solids, Total Dissolved (TDS) 1,600 10 mg/L 0111 9/06 01/26/06

Client ID : lS2J-MWOlDup
Lab ID : BM106012003-07A Solids, Total Dissolved (TDS) 12,000 50 ing/L 01119/06 01127/06

~~ ~?'~~ ¿)~~
V¡1fRoger L. SchoU. Ph.D., Laboratory Diroctor. .. Rady Gardner, Laboratory Maager" . Walter Hinchm, Quty Assure Offcer

Sacramento. CA . (9 i 6) 366-9089 i Las Vegas, NY . (702) 28 i -4848 i info&¡aIh.-onalica.com

2/2/06

Report Date

t.\I.\O y 6
Page 1 of 1TOI02-1523



" Alpha Analytical, Inc.
255 Glendale Ave.. Suite 21. Sparks, Nevada 89431-5778

(775) 355-1044 . (775) 355-0406 FAX . 1 -800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus,OH 43201

Attn: Chrs Zimmerman
Phone: (614) 424-3779
Fax: (614) 424-3667

Date Received: 01120/06

Job#: TOlO2: 1523

Iron by Spectrophotometer

SM3500-Fe D

ConcentrationParameter

ClientlD: lS23-MWO I

Lab ID : BMlO6012003-01A Iron, Ferous (+2)

ClientlD: lS23-MW02

Lab ID : BM106012003-02A Iron, ferrous (+2)

ClientlD: lS23-MW03

Lab ID : BMJ06012003-03A Iron, Ferrus (+2)

ClientlD: lS23-MW04

Lab il : BMlO601200J-04A Iron, Ferous (+2)

Client ID : lS2J-MWOS

Lab ID : BMI060 I 2003-05A Iron, Ferous (+2)

ClientlD: IS23-MW07

Lab 10: BMI060 I 2003-06A Iron, Ferous (+2)

Client ID : lS23-MWOIDup

Lab ID : BMlO60 12003-07 A Iron, Ferous (+2)

NO l)

NO

ND

NO

NO

NO

NO ~

NO = Not Detected

Reporting Date Date

Limit Sampled Analyzed

0.050 mglL 01119/06 o 1120106

0.050 inglL 01/19/06 01120/06

0.050 mglL 0111 9/06 o l/20/06

0.050 inglL 01/19/06 01120/06

0.050 mglL 01/19/06 01120/06

0.050 mglL 01119/06 01120/06

0.050 inglL 01/19/06 01120/06

~~ ~7~~ D~~ C¡I
Roger L. Scholl Ph.D.. Laboratory Director. . Randy Gardner. Laboraiory Maager" .. Waiter Hinchman. Qufy Assurance Offcer

Sacramenlo. CA' (916) 366-9089 i La Vegas. NY' (702) 281-4848 i iofo§alpha-anica.com

TOlO2: 1523
Jf

2/2/06

Report Date

\OV

N\'ö
6
Page 1 of 1



,- ,

LDC #: 14702E6

SDG #: BMl06012003
Laboratory: Alpha Analvtical. Inc.

VALIDATION COMPLETENESS WORKSHEET
Level III/IV

Date: ~-7-06
Page:i-of-l

Reviewer: lI&-
2nd Reviewer:~

METHOD: (Analyte) Alkalinitv (EPA Method 310.1). Nitrate-N. Nitrite-N, Sulfate (EPA Method 300.0),
TDS (EPA Method 160.1) Ferrous Iron (SM3500FE)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

D Validatinn Area I I Cnmments I

i. Technical holdina times Sw Samplina dates: I - i q - 00
lIa. Initial calibration A

lib. Calibration verification A

II. Blanks A

iV Matrix Spike/Matrix Spike Duplicates Sw MS/P15D( $1)&: ~l1i:Oc.()116Ç~~ Öi BMr060/l~5¡

V Duplicates A \)ur ( rD (r : ß l' I 06 0 ( I G .ç '3

Vi. Laboratorv control samples SW LCS
VII. Sample result verification A Not reviewed for Level III validation.

VIII. Overall assessment of data A

IX. Field duplicates SvJ l) :: 1+7
v ~¡nl'" "'n~"~ N

)

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet

ND = No compounds detected
R = Rinsate
FB = Field blank

D = Duplicate
TB = Trip blank
EB = Equipment blank

Validated Samples; ** Indicates sample underwent Level IV validation
"" II \11 c. + e v-

1 1523-MWO 1 ** 11 lßw 21 31

2 1523-MW02 12 22 32

3 1523-MW03 13 23 33

4 1523-MW04 14 24 34

5 1523-MW05 15 25 35

6 1523-MW07 16 26 36

7 1523-MW01 Dup 17 27 37

8 1523-MW01 MS 18 28 38

9 1523-MW01 MSD 19 29 39
\.
10 1523-MW07DUP 20 30 40

Notes:

14702E6W.wpd



LDC#:
SDG#:

I~ -r () ;; c 10

I"i:ól, 0 i doo3
VALIDATION FINDINGS CHECKLIST Page:-lof ;;

Reviewer: l-(l;-

2nd Reviewer: ~..

Method:lnorganics (EPA Method See COllfU¡

time? /
V/
,/

Were the ro er number of standards used?

Were all initial calibration corrlation coffcients" 0.995?

Were all initial and continuing calibration verification %Rs within the 90-110"10 QC
limits?

Were a matnx spike (MS) and duplicate (OUP) analyzed for each matnx in this
SOG? If no, ìndicate which matrix does not have an associated MSIMSD or
MS/DUP. Soil I Water.

./
Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration b a factor of 4 or more, no action was taken.

i/
Were the MSIMSD or duplicate relative percent differences (RPO) ~ 20% for
waters and ~ 35% for soil samples? A control limit of ~ CRDL(: 2X CRDL for soil)
was used for samples that were ~ 5X the CROL, including when only one of the
duplicate sam Ie values were'" 5X the CRDL.

,/

WETG-EPA.IV version 1.0



LDC#:
SDG #:

Ilf70d~ I:
~ MI 0' 01 ~O()'3

VALIDATION FINDINGS CHECKLIST Page:~of2-
Reviewer: M ~

2nd Reviewer:~

Target analyles were detected in the field blanks.

WETC-EPA.IV version 1.0



LDC#: 11l70~Gb
~S'DG#: ì3Mi:060'~OQ'?

VALIDATION FINDINGS WORKSHEET
Sample Specific Analysis Reference

Page:~of-l
Reviewer: r1 G-

2nd reviewer:~
All circled methods are applicable to each sample.

in M::triy -

I~ 1 \I tf - - ~ Gl l;!Jr..ø;jpH DS CI F(NOì'O.YSOJpod CN" NHo TKN TOC CR6+ ClOd S r..ø'"
Qc l3 q ~ 3r:e~V"()'j, i pH TDS CI F NO NO SO. PO. ALK CN" NH, TKN TOC CR6+ CIOA S -Ž,.OWl

l 10 pH ~ CI F NO" NO? SO. PO. ALK CN" "NH, TKN TOC CR6+ ClOd Sr

pH TDS Ci F NO" NO? SOd POd ALK CN" NH, TKN TOC CR6+ ClOd Sr

pH TDS CI F NO, NO? SO. PO. ALK CN" NH, TKN TOC CR6+ ClOd Sr

pH TDS CI F NO; NO? SO. PO. ALK CN" NH, TKN TOC CR6+ ClOd Sr

pH TDS CI F NO" NO? SO. POd ALK CN- NHo TKN TOC CR6+ CIO. Sr

pH TDS CI F NO, NO? SOd POd ALK CN- NH, TKN TOC CR6+ ClOd Sr

pH TDS CL F NO, NO? SO. PO. ALK CN- NH, TKN TOC CR6+ ClOd Sr

pH TDS CI F NO" NO" SO. PO. ALK CN- NH, TKN TOC CR6+ CIO. Sr

pH TDS CI F NO" NO? SO. POd ALK CN- NHo TKN TOC CR6+ CIO. Sr

pH TDS CL F NO, NO? SO. PO. ALK CN" NH, TKN TOC CR6+ CIO. Sr

pH TDS CI F NO, NO? SO. PO. ALK CN" NH, TKN TOC CR6+ ClOd Sr

pH TDS CI F NO" NO? SOd POd ALK CN" NH, TKN TOC CR6+ ClOd Sr

pH TDS Ci F NO, NO? SO. PO. ALK CN- NH, TKN TOC CR6+ CIO. Sr

pH TDS CI F NO" NO? SOd PO ALK CN- NH, TKN TOC CR6+ CIO Sr

pH TDS CI F NO, NO? SO. PO. ALK CN- NH, TKN TOC CR6+ CIO. Sr

pH TDS CI F NO, NO? SO PO. ALK CN- NH, TKN TOC CR6+ CIO. Sr

pH TDS CI F NOo NO? SOd POd ALK CN" NHo TKN TOC CR6+ CIO.. Sr

pH TDS CI F NO, NO? SO. PO. ALK CN- NH, TKN TOC CR6+ CIO. Sr

pH TDS CI F NO, NO? SO. PO. ALK CN" NH, TKN TOC CR6+ CIO Sr

pH TDS Ci F NOo NO? SOd PO.. ALK CN- NHo TKN TOC CR6+ ClOd Sr

pH TDS CL F NO, NO? SO. PO.. ALK CN- NH, TKN TOC CR6+ CIO.. Sr

pH TDS CL F NOo NO? SOd PO. ALK CN" NH? TKN TOC CR6+ CIO. Sr

pH TDS CL F NO, NO? SO PO. ALK CN- NH, TKN TOC CR6+ CIO.. Sr

pH TDS CL F NO" NO? SO PO. ALK CN" NH, TKN TOC CR6+ ClOd Sr
,

pH TDS Ci F NO, NO? SOd PO.. ALK CN" NH, TKN TOC CR6+ ClOd Sr

pH TDS Ci F NO, NO? SO. PO.. ALK CN- NH, TKN TOC CR6":' CIO.. Sr

nl- Tn~ r.i i= f\()_ I\() ~() P() Lli k' ('1\1" 1\11- Tk'l\l T(,(, ('06+ ('1(' Q~

Comments:

METHODS.wpd



LDC #: I Ll1o;,£fo

SDG #: ßMIObO I~CD3
VALIDATION FINDINGS WORKSHEET

Technical Holdina Times
Page:--of_l

Reviewer: . kG-
2nd reviewer: ~

All sied dates have exceeded the technical holding time.

y ~t Were all samples preserved as applicable to each method?t,N N Ä Were all cooler temperatures within validation criteria?

Method:

Parameters:

Technical holdina time:

Sampling Analysis Analysis Analysis Analysis Analysis
SamDle ID date date date date date date Qualiier

f ~ l1 (0,, NOd- a",J
\

r /ur/r ~i 7 io.i( '30.0 ct""t:IYSì! N !'()1- ¡.

I

~ Oll t(cìJ
N

WCts Pe or l()V'lNe pre-reVile J. S'~..ple L '-

Lf i; i )& Me
òJ Jdù.O o.n~I'I $ì~ lo v "-01 - l. INfÀ! '\ J1M

(J e,..l (IV" w..u 0~i g! eo' 01 p~ c r err v'~ 54 ~f. I e. S . rl ~ i-
"- . ~

i

\ l¡"Y~JJ tJ t- ,.l.I~J lJ ;~ ~ lJ lL M. Æ'.t..

l"l lit I)
a u

~ 1/ .

.

ùd-iJ
D3-J-

\.~~

HT.6
¥ C v- ì t e r ì ~: A VI j 0 l1 c: VI a i y s ì r b y "30ù. c) s ti a v t J 10 e

pe-v-.toV'~aJ Dil UVlfl"ese.rv'e. 5'&ii-pleS per th. Wt~t"'oJ..



LOC #: 14fOJ.£" b

SOG #: BN(;iO('ol,?o03
VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates

Page:-Lof-l
Reviewer: tv G-

2nd Reviewer:--
METHOD: Inorganics, EPA Method See c 0 v e rr

se see qualifcations below for all questions answered "N". Not applicable questions are identifed as "N/A".
Y N Ä Was a matrix spike analyzed for each matrix in this SDG?
Y N N Ä Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor

of 4 or more, no action was taken. .

y dÐN/A Were all duplicate sample relative percent differences (RPO) .s 20% for water samples and .:35% for soil samples?
EVEL IV ONLY:
Y N N Ä Were recalculated results acceptable? See Level iV Recalculation Worksheet for recalculations.

MS MSO
(I MS/MSD 10 Uatrlx Analve "-Recoverv "-Recoverv RPO fUmlts\ Associated Samoles Qualifications

r I Lf i '3 - M IN 06 W úter SOU 5.1 (~ J-1 ~ I~t; 7 J'/UJIA
MS Il1SD

:J ILl 151- MWöt i.tt + e. SOu ~ ,l (~ .? ) (n
l'r IMH:i

Comments:

MSD.6



VALIDATION FINDINGS WORKSHEET
Laboratory Control Samples (LeS)

Page:--of-l
Reviewer: H &

2nd Reviewer: ~

LDC #: lii7o~Eb
SDG If: 13foI: 0'-0 l'?o3

METHOD: Inorganics, Method See coV(!..r

Please see qualifcations below for all questions answered "N". Not applicable questions are identifed as "N/A".
~ N¡A Was a laboratory control sample (LCS) analyzed for each matrix in this SDG?

N A Were all LCS percent recoveries (%R) within the controllimits of 80-120% (85-115% for Method 300.0)?
lEVEL IV ONLY:
0i N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

# LCSID Matrix Analve %R nimltsl AssocIated Samiiies Qualifications

I No iCS w(It"err Ark eo I \ NOlle / P

.

Comments: a rH bv.f.teir was v5r¿J ,~ tr~ee of a. -tV"ve LCS

LCS.6



LDC #: I 4. -r 0 d £. b

SDG #: ßl-:rObOIJò03
VALIDATION FINDINGS WORKSHEET

Field Duplicates
Page:-iof -i

Reviewer: t4&
2nd reviewer:~l.METHOD: Inorganics, Method See ('O'¡ e.rr

cON N/A~ Were field duplicate pairs identified in this SDG?

Were target analytes detected in the field duplicate pairs?

Concentration ( VV~ Ii
)

Analyte 7 RPD (Limit) Difference (Limit) QualifierI

A Ik dl. ;) 7. ~ç
T"DS , ;; DOO . ,~ooo. 0

rJ0?;- iJ '50. L.ç. ( 1

SOc. 3 i. 3r; . i~

Concentration (
)

Analyte RPD (Limit) Difference (Limit) Qualifier

Concentration ( )

Analyte RPD (Limit) Difference (Limit) Qualifier

Concentration (
)

Analyte RPD (Limit) Difference (Limit) Qualifier

FlDUP4 RPD.DIFFERENCE.DOC



LDC #: r L(70~ E b
SDG #: 131' r O'=O I dÒO 3

VALIDATION FINDINGS WORKSHEET
Inital and Continulna Calibration Calculation Verification Page:-Lof-L

Revlewer:~
2nd Reviewer:-4

METHOD: Inorganlcs, Method :;ee CD vel/

The correlation coeffcient (i) for the calibration of So~ was recalculated. Calibration date: 1~-a7- 01)

M inital or continuing calibration veiifcation percent recovery (%R) was recalculated for each type of analysis using .the following formula:

%R = EQ x 100
True

Where, Found - concentlon of esch enalytii measured In the enalysls of the iev or eOlsolulòn
.' True = concenlBlon of each aniiyte In the ICV or CCV source

Recalculated Rinorted
Co", C. A ",eo AcceptableType of AnalysIs Analyt. (unlta) (i.nlls) ror%R ror %R (Y IN)

Btk Sf d 0 (m~ r~
. -----

IniliBi calibration 6.ro O.O1~
Calibration verification Stendiid 1 O. ;)0 ( O.07Q

Standiid 2 0.50 ( 1 O. (aß
SOLf St8ldard 3 ¡, 0 ( O. :3 8q

Y
st8ldiid 4 ;;.0 ( ) C. '617 If ::0. cr'1Q 73 i

V-~O. '!qqqoi

St8ldiid 5 Ll .0 ( ) (. Co 10

(' ). 3.310 1Stadar 6 8.0
St8ldiid 7 1;;.0 ( Ii ) 5.l1ï

Calibration verification
i:e.v- rrOcJ$

(w.~ It

Ii ot
.: (j VI .. CV /.l... "1 at; (1Mb(t.) I . 5" Cf8 irepavteJ

Calibration verJllcBtlon Ib 3'
. \

NOi - N CeV o. r () q Ll (vi r.. O.l~'5 (~Ô Ii- lot. i Oi-
Calibration verJllcatJon 1(. '1,

i

D'/d'S . (lM§/l-)NO;) - N Cc- II O. ( ;rr / (WlÐ L 10 d ¡Od
Comments: Refer to Calibration Verifcation findings worksheet for list of qualifcations and llsociated samles when reported results do not agree within 10.0%
of the recalculated results.

CALCLC.6



LOC #: 14 -l 0 ,; t: b
SOG#: ßl-TO¡;OI;:Où3

VALIDATION FINDINGS WORKSHEET
Level IV Recalculation Worksheet

Page:-L0f-l
Reviewer: H G

2nd Reviewer: lA4'J

METHOD: Inorganics, Method see Cove r-

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula:

%R = Found x 100 Where,
True

Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation,
Found = SSR (spiked sample result) - SR (sample result).
concentration of each analyte in the source.True =

A sample and duplicate relative percent difference (RPO) was recalculated using the following formula:

RPD =.i x 100 Where,
(8+0)/2

S =
D =

Original sample concentration
Duplicate sample concentration

Recalculated Re..orted
Found I S True I 0 Acceptable

Sample 10 Type or Analysis Element (units) (units) %R / RPD %R I RPD (Y/N)

Laboratory control sample

SOL! O.QG3! (~Û (J i

--'.

( 'j li: ttG 9e: YlCS
(SSR-SR)

i

Matrix spike sample

r:.,V()VS

(~ôL \ ( v-ßll 85'ß,
r .ro 10 1.~7ea I, :) 85

.

Duplicate sample Vlo t

10 TD5
1567.0 (k-â C 1597.0 (IMtûfL :2 orefó,l~

Ii

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated,
results.

TOTCLe.6



VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:-lof-l
Reviewer: flG

2nd reviewer: ~

LDC #: I 41o:;Eb
SDG #: 13 Mi:O'ö 1';00:3

(";a"o co,JeorMETHOD: Inorganics, Method"~ v

PI ase see qualifications below for all questions answered "N". Not applicable questions are Identlned as "N/A".
N A Have results been reported and calculated correctly?

N N A Are results within the calibrated range of the instruments?
N N A Are all detection limits below the CRQL?

Compound (analyte) results for iF (, A i k
recalculated and verified using the following equation:

reported with a positive detect were

Concentration = Recalculation:

( 0 . L( '- b 8 "'/ ) ( o. oct 54 N) ( 50 oo~ .=

100 10 (

d i. '3 I --â iL

Reported Calculated
C(~rrlion con'i~'7tion AcceptAble

# Sample ID Analyte ( i. ) (~ L) (Y/N)

I ( Alk ;i I , ;2 ( . 'Ý

T'DS 1;;000. (dOù() .

NOi - J\ ~ó. 50.
SOLf 31. '?:d. i

Note:

RECALC.6



Project/Site Name:

Collection Date:

LDC Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

LDC Report# 14702F6

Laboratory Data Consultants, Inc.
Data Validation Report

Camp Pendleton, CTO 102

January 19, 2006

March 8, 2006

Water

Total Organic Carbon

EPA Level ILL & IV

Alpha Analytical, Inc.

Sample Delivery Group (SDG): BMI06012350

Sample Identification

1523-MW01 **
1523-MW01 Dup
1523-MW02
1523-MW03
1523-MW04
1523-MW05
1523-MW07
1523-MW01 MS
1523-MW01 MSD

**Indicates sample underwent EPA Level IV review

V:\LOGIN\BA TTELLE\PENDLE ~ 1 \ 14702F6. B34 1



Introduction

This data review covers 9 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Method 415.1 for Total
Organic Carbon,

The review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (October 2004) as there are
no current guidelines for the methods stated above.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical

advisory nature.

Blank results are summarized in Section IIi.

Field duplicates are summarized in Section iX.

Samples indicated by a double asterisk on the front cover underwent a EPA Level iV
review, A EPA Level ILL review was performed on all of the other samples, Raw data
were not evaluated for the samples reviewed by Level ILL criteria since this review is
based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria,

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

V:\LOG I N\BA TTELLE\PENDLE ~ 1 \ 14 702F6. B34 2



i. Technical Holding Times

All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures, All
cooler temperatures met validation criteria.

11. Calibration

a. Initial Calibration

All criteria for the initial calibration of each method were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met for each method when
applicable.

III. Blanks

Method blanks were reviewed for each matrix as applicable, No contaminant
concentrations were found in the method blanks.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits with the following exceptions:

Spike ID

(Associated MS (%R) MSD (%R) RPD
Samples) Analyte (Limits) (Limits) (Limits) Flag A or P

1523-MW01 MS/MSD Total organic carbon 50 (56-137) 54 (56-137) - J (all detects) A

(All samples in SDG UJ (all non-detects)
BM106012350)

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

V:\LOGIN\BATTELLE\PENDLE ~ 1 \ 14702F6.B34 3



ViI. Sample Result Verification

All sample result verifications were within validation criteria for samples on which a EPA
Level iV review was performed with the following exceptions:

Sample Analyte Finding Criteria Flag Aor P

All samples in SDG Total organic carbon The sample concentrations were Samples and None P
BMI06012350 calculated without using the y- standards should be

intercept while the CCV standards calculated with the
were calculated with the y-intercept. same calibration curve.

Raw data were not evaluated for the samples reviewed by Level III criteria.

VIII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

iX. Field Duplicates

Samples 1523-MW01 ** and 1523-MW01 Dup were identified as field duplicates. No
contaminant concentrations were detected in any of the samples with the following
exceptions:

Concentration (mali)

Analyte 1523-MW01 **
I

1523-MW01 Dup RPD

I Total organic carbon I

2.9

i

2.6

I

11

I

X. Field Blanks

No field blanks were identified in this SDG,

V:\LOGIN\BATTELLE\PENDLE~ 1\14702F6.B34 4



Camp Pendleton, CTO 102
Total Organic Carbon - Data Qualification Summary - SDG BMI06012350

I
SDG

I
Sample

I
Analyte

I
Flag I A or P I Reason

I

BMI06012350 1523-MW01 ** Total organic carbon J (all detects) A Matrix spike/Matrix spike

1523-MW01 Dup UJ (all non-detects) duplicates (%R)

1523-MW02
1523-MW03
1523-MW04
1523-MW05
1523-MW07

BMI06012350 1523-MW01 ** Total organic carbon None P Sample result verification
1523-MW01 Dup
1523-MW02
1523-MW03
1 523-MW04
1523-MW05
1523-MW07

Camp Pendleton, CTO 102
Total Organic Carbon - Laboratory Blank Data Qualiication Summary - SDG
BMI06012350

No Sample Data Qualified in this SDG

V:\LOG i N\BA TTELLE\PENDLE ~ 1 \ 14 702F6. B34 5



A
Alpha Analytical, Inc.

255 Glendale Ave. . Suite 21 . Sparks, Nevada 8943 1-5778

(775) 355-1044' (775) 355-0406 FAX. 1-800-283-1183

ANAL YTICAL REPORT

Battelle Memorial Institute
505 King Avenue
Columbus, OR 43201

Attn:
Phone:

Chrs Zimmerman

(614) 424-3779
Fax: (614) 424-3667

Date Received: 01/21/06
Job#: T0102-1S23

--...._~-- ..._----- .__.~--_.

Total Organic Carbon as NonPurgeable Organic Carbon

EPA Method SW9060/415.1/SM-5310C-~
Parameter

Client 10: 152J-MWOI

Lab 10: BMI06012350-04A Total Organic Carbon

Client 10 : lS2J-MWOl Oup

Lab 10: BMI060 12350-05A Total Organic Carbon

Client 10 : 152J-MW02

Lab ID: BMI060 12350-06A Total Organic Carbon

Client 10: 152J-MWOJ

Lab JD : BMI060 12350-07 A Total Organic Carbon

Client lD : lS2J-MW04
Lab 10: BMI06012350-08A Total Organic Carbon

Client lD : IS23-MWOS

Lab JD : BMI06012350-09A Total Organic Carbon

ClienllO: 15Z3-MW07

Lab 10: BMI060 12350-11 A Total Organic Carbon

2.9 :r
2.6

6.0

7.8

5.0

2.2

9.6 \V

.._~._--
Reporting Date Date

Limit Sampled Analyzed

1.0 ing/L 01/19/06 01/24/06

1.0 ing/L a III 9/06 01/25/06

1.0 mg/L o lI19/06 01/25/06

4.0 mglL 01119/06 o i /25/06

1.0 mg/L 01119/06 01/25/06

1.0 mg/L 01/19/06 01/25/06

1.0 mg/L 01/19/06 01/25/06

Concentration

~~ £7~~ D~~
Roger L. Scholl, Ph.D.. Laboraiory Director' . Randy Gardner, LaboralOry Manager' . Walter HiIlCNnIl. Quality Assurance Otlìcer

Sacramnto, CA . (916) 366-9089 I Las Vegas, NY . (702) 281-4848 I info¡ßalpha-analyticaLcom
~/

2/3/06

Report Date

t,\ \0 \ · fl

9
TOI02-1523

Pnrro I nÎ I



LDC #: 14702F6

SDG #: BMI06012350
Laboratory: Alpha Analvtical. Inc.

VALIDATION COMPLETENESS WORKSHEET
Level III/IV

Date: 3 -7-oG
Page:-iof--

Reviewer: M G-
2nd Reviewer: \.

METHOD: (Analyte) TOC (EPA Method 415.1)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

0 Validation ArAa I I CommAntl; I

i. Technical holdina times Â Samolina dates: (~ '" - 06
lIa. Initial calibration A
lib. Calibration verification A

IlL. Blanks /J

IV Matrix Spike/Matrix Spike DUPlicates SvJ MS (f1SD
V Duplicates r-

VI. Laboratorv control samples A Leg
VII. Sample result verification ~ It Not reviewed for Level III validation.

VIII. Overall assessment of data A
IX. Field duplicates SIA D,; (+ 9-

v i:õol.. hl~ni.~ N

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet

ND = No compounds detected
R = Rinsate

FB = Field blank

D = Duplicate
TB = Trip blank
EB = Equipment blank

Validated Samples: .* Indicates sample underwent Level IV validation
0111 W'wtev-

1 1523-MW01*. 11 21 31

2 1523-MW01 Duo 12 22 32

3 1523-MW02 13 23 33

4 1523-MW03 14 24 34

5 1523-MW04 15 25 35

6 1523-MW05 16 26 36

7 1523-MW07 17 27 37

8 1523-MW01 MS 18 28 38

9 1523-MW01 MSD 19 29 39

10 'PßW 20 30 40

Notes:

14702F6W.wpd



LDC#:
SDG#:

1470;) F 0

13M :i060IdlS'O
VALIDATION FINDINGS CHECKLIST P;:ge'-lof :;

Reviewer: M?;
2nd Reviewer: \M~

Method:lnorganics (EPA Method it), I

Were the ro er number of standards used?

V'

./

.//
Were all instruments calibrated dail ,each set-up time?

Were all initial calibration corrlation coeffcients:; 0.995?

Were all initial and continuing calibration verification %Rs within the 90-110% QC
limits?

Were a matrix spike (MS) and duplicate (OUP) analyzed for each matrix in this
SOG? If no, indicate which matrix does not have an associated MSIMSD or
MS/OUP. Soil I Water.

./
Were the MS/MSO percent recoveries (%R) and the relative percent differences
(RPO) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration b a factor of 4 or more, no action was taken.

./
Were the MS/MSD or duplicate relative percent differences (RPD) .: 20% for
waters and.: 35% for soil samples? A control limit of.: CROL(. 2X CRDL for soil)
was used for samples that were.: 5X the CROL, including when only one of the
duplicate sam Ie values were" 5X the CROL.

/

WETG-EPA.IV version 1.0



LDC #:

SDG #:
ILl~O;)Ffo

ßMi:O(,O/ 'dJ ~O
VALIDATION FINDINGS CHECKLIST Page:gof ()

Reviewer: : ~
2nd Reviewer: ~~

:¡If.''I~I~''Jìl!;lii.~li¡tl¡::I!'r''w, '..:::..,:,:,...)II!1.lflll:~'ii.ii::.!i.l:ll\~Il~~i:::!ll:¡i¡f,i:§:¡j¡f:i~:llît~)ii~I¡li~l~t.¡ltîl~1¡il~i:~::,!ii:i\iit;iilli~il,I~¡!i.~jlti~\~iiilf¡¡iitll¡¡¡ii¡i¡¡I~:¡\¡il~li1\,ill~¡:.,

Overall assessment of data was found to be acceptable,

Field duplicate pairs were identified in this SDG.

Target analyles were detected in the field blanks.

WETC-EPA.IV version 1.0



~

LOC #: I /.10;' F 0

SOG #: ßMrObO(?"'5'O
VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates

Page:--of-l
Reviewer: H (;

2nd Reviewer: f.'1
METHOD: Inorganics, EPA Method 4 Cq. I

P ease see qualifcations below for all questions answered "N". Not applicable questions are identifed as "N/A".
Y N N A Was a matrix spike analyzed fOl each matrix in this SOG?
Y N A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor

of 4 or more, no action was taken.
Y cNN/A Were all duplicate sample relative percent differences (RPO) .: 20% for water samples and s.35% for soil samples?
L~L IV ONLY:
&. N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

MS MSO
# MSIMSD 10 Matrix Analvte %Recoverv %Recoverv RPO ß.mlts\ Associated Samoles Qualifications

"" In. - -- ~ .. - 1,-, .~_ r~'g u,_ . -i..
I , ~'- ., J \.J_ ,~ ~. v ,- , "" i i. iV.ilfl

I e I a \, Co +- e v- TOe 50 (56-137) 64 (56-/31) IÀ i j J"/u:JIIJ,

Comments:

MSD.6



LDC#:
SDG#:

ILf7oaF(O
13M :i OG"C) ld ~ ~O

VALIDATION FINDINGS WORKSHEET
Sample Result Verification

Page:-iof-.
Reviewer: M G-

2nd Reviewer 1'111

METHOD: Inorganics, Method
4nA

'See C.J \/&. t.ir;. ,

# SamDle ID Analvé Lab ReDorllna Umlt (unlts\ RDL (unltsl Flndlno QualIfications

I CA ( I TOe I Sa.. f' i e. +rc.T-¡ 0'" r NeV"e b&l se.d , l\ d .- e / f'coV\cevi 0.. a
cA: .tt e lIei- + ca1 ¡ bV"Cf +'.0 VI cvV"ve .. i, 01 "l T i- e.
Ovie use-ol 0'" CC-\! stat s .

"-

Cv-:lev-iC\ : *' The S'c:"" e c&tl i b~C.f','()Vl

CUv- ve sh otJlJ he. (j S e. .. 0 V' li tt $''' "" l) r e ~
DC S'QI M D i i" s- .all :r ~lGl" J.Ot rrJi , VI .tVI
nvi¿¡lvt'c&\1

-¡;" ;.¿,:- .

~~
~ -r i'v'" ~ , -- .. i .~ ,- ., ~7' '.J-/~ D

" -T
i

r:~ ~
-- , . 'i .~ 7".~ i T 1wi

,.e",. i . --.3 ( 1 )

.

. -
-

Comments: *' T i"e r ; '" tell c ep t !No.s U5ed +0 c-o.lC'CJ r Ct-le +tie C C V S+J 'f. but -flie j"' +ev- ce ft'
Wo.$Vlol cJ~e.o( +6 ~lculG\Te sa.""f"e t:o..ce",-iV'eiT-..oi.s

ABVCRDL.6



LDC #: I if709 F6

SDG #: ßM i: O~O l;ì3 5-0
VALIDATION FINDINGS WORKSHEET

Field Duplicates
Page:--of i

Reviewer: M G-
2nd reviewer: ~METHOD: Inorganics, Method if 15". ,

lDN NI A

ON NI A
Were field duplicate pairs identified in this SDG?

Were target analytes detected in the field duplicate pairs?

Concentration ( ~~ (L
)

Analyte
I :: RPD (Limit) Difference (Limit) Qualifier

(0 C ~.Cf :;. fa I 1

Concentration (
)

Analyte RPD (Limit) Difference (Limit) Qualifier

Concentration (
)

Analyte RPD (Limit) Difference (Limit) Qualifier

Concentration (
)

Analyte RPD (Limit) Difference (Limit) Qualifier

FLDUP4 RPD-DIFFERENCE.DOC



LOC #: 1l(1o:JFfo

SDG #: 8M :LòG.Giá)JS-O
VALIDATION FINDINGS WORKSHEET

Inital and ContiilUlna Calibration Calculation Verification Page:-Lof-l
Reviewer: 1-6-

2nd Reviewer:~V1
METHOD: Inorganics, Method If f). (

The correlation coeffcient (i) for the calibration of iÒC
was recalculated. Calibration date: q - '30 - 0 t.

An initial or continuing calibration verifcation percent recovery (%R) was recalculated for each type of analysis using .the following formula:

%R = .E II 100
True

Where, Found - concentation of each iiiiylii meiiured In the iiiiysls of the iev or CO/soluion
.' True = concenhitlon of each eniiyle In the iev or CCV source

Recalculated Reported,(1 C
A V"El AcceptableType of AnalysIs Analyte

(unIts) (unIts) ror%R ror %R (Y/N)
InitiBi calibration Bliik O. (ÍG c) 1a-903Qe
Calibration verification Stiidiid 1 'f . ( ) d1 'i,di a

Sllid 2 B ( ) 3"3 ¡;" .3ljb'
Sllldaid 3 ;)0. ( ) 7 ~ai S-q~ r;) .Toe
Sliidiid 4 40. ( ) (l.~lå;;JI7 v ~ o. q~'138 ;: 6. 9C¡'I3ß

YStlldlid 5 Bo. ( II
) ;)e'i;)L( eJi.-

1Stiidaid 6 -
Stiidiid 7 - -

Calibration verification

(~Ô/L~
Toe CCVl /0.1187 (r-/, 10 (Of. e (0/.8

Calibration verificatIon

0'~ IL (i-(\Toe CCv'3 4.Qe"d ~ c;~ , 8 '1Q: 6 \

Calibration vernicallon -- - - - - -
Comments: Refer to Calibration Verifcation findings worksheet for list of qualifcations and associated samles when reported results do not agree within 10.0%
of the recalculated results.

CALCLC.8



LDC#: lL/îOdFb
SDG#: ßl-:LO'-Old35'O

VALIDATION FINDINGS WORKSHEET
Level iV Recalculation Worksheet

Page:-Lof--
Reviewer: l- G-

2nd Reviewer:~

METHOD: Inorganics, Method L-(5'.(

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula:

%R = Found x 100 Where,
True

Found = concentration of each analye measured in the analysis of the sample. For the matrix spike calculation,
Found = SSR (spiked sample result) - SR (sample result).
concentration of each analyte in the source.True =

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD =.l x 100 Where,
(S+D)/2

S =
D =

Original sample concentration
Duplicate sample concentration

Recalculated ReDorted
Found I S True I D Acceptable

Sample ID Type Dr Analysis Element (units) (units) %R I RPD %R I RPD (V IN)

Laboratory control sample

LCS TòC 5: ~¡;dO rá/LJ 5 (~~1. /Ol- 10"( Y
L¡

~

Matrix spike sample (SSR-SR) 5Q
dJ)J-i.¡ ~ . )

B iOe ~\M~(i ~
( ~~ IL ~ 50

Duplicate sample df ;J 9Y(f 3.1
i;.-l08L( ~ ¡,) 5" .s80! (

slq Tóc ~~L ~~(l ~ 3. , \

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated .
results.

TOTCLC.6



LDC #: Il.r1oa- F b

SDG #: BMrObO I~350
VALIDATION FINDINGS WORKSHEET

Sample Calculation Verification
Page:-lof-l

Reviewer: fo
2nd reviewer: M '1

METHOD: Inorganics, Method L. IÇ.i

Please see qualifcations below for all questions answered "N". Not applicable questions are Identtned as "N/A".
Y N A Have results been reported and calculated correctly?

N N A Are results within the calibrated range of the instruments?
N N A Are all detection limits below the CRQL?

Compound (analyte) results for .# r i í" 0 C.
recalculated and verifii;d using the following equation:

reported with a positive detect were

Concentration =
Y::rY'l-lb

~~ l'= 3.YW3 e +Ðr

b:; e'lû6L/O
G\" =- 1lC

Recalculation:

'39""'~53'= '3 .Llt.Je -rdC) -l c8'10640
8 . c¡ ", q 5 .Mõ C = )(

+~ e .Q4QS' ~ C - :J ~L( #d f. i 0,, ""ô It.I
vi

- ..4.0 ..1

Reported Calculated
conc~7.:tion co~r7lion AcceptAble

# Sample ID Analyte (WI L) ( L.) (Y/N)

I I TO c. ;.q d. ;) rJ

Note:

RECALC.6
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Fax

Analytical, Inc.
255 Glendale Avenue, Suite 21
Sparks, Nevada 89431-5778
Phone (775) 355-1044
Fax (775) 355-0406

# \ of \
Name
Address
City, State, Zip

Phone Number

IN

'CE

~ss
505

City, State,

0" 43201
Time Date Matrix. Office Use

Sampled Sampled See Key
Only

Below Lab 10 Number

la\O l6i2. Ä(~ ,.

1i-ID

ll.
L1:3

1::'2

t3~
\~

! \2L1b 0
Dqt$ 7
lODÇ

IqLi
~io - /ó- "Ii I "' 17 1/"

Analyses Required

ö

Description

and type of (t~containers ~
.. See below ~

0.. ';r, ~
O~ ';.. ~:¿ t: ~
.. ~ r," ~ocv .. 1" 0:¿ ~¡: ~

~~~
&

*C?

~
E

~\) X
)'-, Q,~"

:L
#

--

i 5"2- '3 -

~-
?.

REMARKS

.

2. 2. .y\\ ~i Is.

'5'2-: -

3-
()

~ \Sf:

(NO
"

5, - tvv-0
( ÇZ - \lÓ

3-

'L
\2-

(' a.

t.

Company

Relinquished by

Received by

Relinquished by

Received by

"Key: AQ - Aqueous SO Soil WA - Waste aT - Other "": L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic aT-Other
NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples will be returned to client or disposed of at client expense. The report for the analysis

uf the above samples is applicable only to those samples received by the laboratory with this coco The liability of the laboratory is limited to the amount paid for the report.



Biling Information:
Battelle

505 King Avenue

CHAIN-OF-CUSTODY RECORD
CA

WorkOrder : BMI05102720

Page: 1 o~

Columbus, OH 43201

Alpha Analytical, Inc.
255 GlendaleAvenue, Suite 21 Sparks, Nevada 89431-5778

TEL. (775) 355-1044 FAX: (775) 355-0406
Report Due By : 5:00 PM On: 10-Nov-05Client:

Battelle Memorial Institute

505 King'Avenue

Chris Zimmerman

TEL: (614) 424-3779 x
FAX (614) 424-3667
EMaii zimmerc§battelle.org

Columbus, OH 43201
Report Attention: Chris Zimmerman

CC Report :
Job: T0102/1523

PO : 190907 Client's COC #: none

EDD Required: Yes

Sampled by : Scott Lowe

Cooler Temp: 4°C Date Printed:

27-0ct-05
QC Level DS3 000 QC Required: Final Rpt, MBLK, LCS, MS/MSD With Surrogates

-~ ~--""-'

Requested Tests
Alpha Client Collection No. of Bottles i 3500FEJO ALKALINii' A-N'ONSIA1AN'ONSIBJ BNA_W METALS_A METALS_D'!METHANE_
Sample ID Sample ID Matrix Date ORG SUB TAT

T_W Y _w _w
Q s W

Sample Remarks- -~.- ---..__.. ,~-___,u_~_BM105102720-01A 1523-MW01 AQ 10/26/05 14 0 10 FE,T otal Alk N02.N03, N02,N03. PNA's Pb Mn+2 CH4

I Level 

IV QC required on this I14:10 S04 504
sample.

1 BM105102720-02A 1523-MW01 AQ 10/26/05 14 0 10 FE. Total Alk N02,N03. N02,l,03, PNA's Pb Mn+2 CH4

I

Dup 14:10 S04
i

S04

¡ BM105102720-03A 1523-MW02 AQ i 10/26/05 14 0 10 FE, Total A1 N02,N03.

I N02.N03.

PNA's Pb Mn+2 CII4

I
14:50 504 504

-- ~---_._-~._-,,--
I N02.N03.

I

BMI0510272ú-04A 1523-MVv03 AQ 10/26/05 14 0 10 FE. Total Alk N02.N03, PNA's Pb Mn+2 CH4
11:30 504 i S04

i BM105102720-05A
1523-MW04 'AQ 10/26/05 15 0 10 j FE.Total Alk N02.N03.

I N02.N03,
PNA's Pb Mn+2 CII4 MS/MSD on PNA's for this

I
13:25 i 504 504

sample.
,- ,-

i--'--r T N02.N03.
--I

i

' BM105102720-06A 1523-MW05 AQ 10/26/05 14 0 10 FE.Total Alk N02.N03, PNA's Pb
i

Mn+2 CII4! 12:40 504 : 504
I

¡ BMI05102720-07A 1523-MW06 ¡ AQ 10/26/05 14 0 10 FE.Total Alk N02,N03. I N02.N03, PNA's Pb Mn+2 CII4

1
09:15 504 I S04----- __'.n____

101 '--_.,--'~'-T-_.- -'BMI05102720-08A 1523-MW07 AQ 10/26/05 14 FE. Total Alk : N02,N03, N02.N03. PNA's Pb Mn+2 CII4
10:05 S04 j 504

-- -- --
i-

BMl05102720-09A 1523-QCFB AQ 10/26/05 3 0 10
14:00

BMI051 02720-1 OA 1523-QCEB , AQ 10/26/05 6 0 10 i

i 14:20

Comments: No securitv seals. ice frozen.5-Temp Blanks received w/out ser~1 number. Samples not field filtered. Samples should be used as the control spike sample if 

possible IL.L MS/MSD1. pH=2
onTOC's. Level IV C r uired on sam Ie #0 I, R ort l-values for: Benene down to 0.25.i L. Per Lamcia Jo ed sam les in for Total Fe b 3500 not Fe+2 same as esterda . If let Fuel is
seen. report as Diesel and Footnote report. i -500ml amber received broken for sample #05. Logged in as per w/o ioro for Voc's,

Signature

Logged in by:,-~~~q.gL~, ~~~
-

Print Name I~ '.\______ L-tc.~ ~O-(C~ Company
/ ~,te/Tim~ "II û//)//bq; /2;~(0'/£ (IAlpha Analytical, Inc.

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples will be returned to client or disposed of at client expense.
The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COCo The liability of the laboratory is limited to the amount paid for the report.

Matrix Type: AQ(Aqueous) AR(Air) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) Botte Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other



Billng Information :

Battelle

505 King Avenue

Columbus, OH 43201

Client:

Battelle Memorial Institute
505 King Avenue

Columbus, OH 43201

Report Attention: Chris Zimmerman

CC Report :

CHAIN-OF-CUSTODY RECORD CA
Page: :, 0'3)

Job:
PO:

T0102/1523
190907

WorkOrder : BMI05102720

Report Due By: 5:00 PM On: 10-Nov-05

EDD Required Yes

Sampled by ; Scott Lowe

Cooler Temp . _~oç Date Printed:

17-0ct-05
= DOD QC Required Final Rpt, MBLK, LCS, MS/MSD With Surrogates

Client's COC #. none

QC Level DS3

Alpha

Sample ID
Client
Sample 10

Alpha Analytical, Inc.
255 Glendale Avenue, Suite 21 Sparks, Nevada 8943 I -5778

TEL: (775) 355-1044 FAX: (775) 355-0406

Chris ZimmE'"man

TEL (614) 424-3779 x
FAX: (614) 424-3667

i EM~__: zimmerct(gbattelle.org

BM105102720-01A 1523-MW01

BMl05102720-02A i 1523-MW01

Dup
BMI05102720-03A: 1523-MW02

!

BMI05102720-04A ¡ 1523-MW03

BM105102720-05A j 1523-MW04

BMI05102720-06A 1523-MW05

BMI05102720-07A ¡ 1523-MW06
i

BMI05102720-08A 1523-MW07

BMI05102720-09A 1523-QCFB

BMI05102720-10A' 1523-QCEB

Comments:

Collection No. of Bottes

Matrix Date ORG SUB TAT
10/26/05

14:10

10/26/05 ! 14
14:10

10/26/05
14:50

10/26/05
11:30

10/26/05
13:25

10;~~~51-'14l- 0

10/26/05 i 14
09:15

10/26/05
10:05

10/26/05
14:00

10/26/05
14:20

AQ

AQ

AQ

AQ

AQ

AQ

AQ

AQ

AQ

AQ

14 1- 0

o

14 o

i---------~-¡ TDS I TOC_W

PWS # L___. __-.__

10
-r TDS

TDS

T- TOC
ì
!

Requested Tests
TPH1E_W VOc::W¡---

iI 'L-_~___._L

I._---j
!
i

I Sample Remarks

-- -, L-evellV QC required on thisj
sample.1---1

I

I

14 o

10

10 TDS TOCI !-i--------.
I TDS , TOCi I

TDS i TOC
!

~ TDS .-T-TOC
I

TPHIE _ C 82601
Mtbe_C

15 o

10

10

10

10 TDS TOC

TOC TPH/E_C 82601
Mtbe_C

o

o

o

6 o

10 --'TDS- TOC
i1---1, I

i

TPHIE _ C 82601
Mtbe_C

TPHlE_C -- 826õ/l---l-Mtbe_C !
TPHiE _ C 82601Mtbe_C !
TPH'E_C -8260/1---1'-

Mtbe_C i !
TPHiE _ C 82601

Mtbe_C

I MS/MSD o~ PNA's for this I
i sample.---ri

I

10

10

TPHiE _ C 82601
Mtbe_C

-~~:!;T-_nì-
TPH/E_C 82601 i

Mtbe_C i

No security seals. ice frozen.5-Tpm;: Blanks receiyed wlout seral number. Samples not fif'ln filtered. Samples should be used as the control spike sample if 
possible (LE.: MS/MSD). pH=2onTOC's. Level iV OC required on sample #01. Report J-yalues for: Benene down to 0.25 ug/L. Per Latrcia logged samples in for Total Fe (by 3500) not Fe+2. same as vesterdav. If Jet Fuel is

seen. report as Diesel and Footnote report. 1-500ml amber received broken for sample #05. LogRf' in as per wlo info for V oc's.

Logged in by:

Signature r- Print Name". ..... /n. ~r;--,..=---~9_~&~ -.---------~"fL_-Ë-~-
Company ! D~t ¡me

Alpha Analytical, Inc. /O/!.. 7 0e /d:ç.i
NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples wil be returned to client or disposed of at client expense.

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COCo The liabilty of the laboratory is limited to the amount paid for the report,

Matrix Type: AQ(Aqueous) AR(Air) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) Botte Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other



Biling Information:
Battelle

505 King Avenue

CHAIN-OF-CUSTODY RECORD

Columbus, OH 43201

Alpha Analytical, Inc.
255 Glendale A venue, Suite 2 i Sparks, Nevada 8943 i -5778

TEL: (775) 355-1044 FAX (775) 355-0406

CA
WorkOrder : BMI05102720

Page: E 0'3

Client:

Battelle Memorial Institute

505 King Avenue

Chris Zimmerman
Report Due By : 5:00 PM On: 10-Nov-05

TEL

FAX

EMail

(614) 424-3779 x
(614) 424-3667
zimmerct(Qbattelle.org

Columbus, OH 43201

Report Attention: Chris Zimmerman

CC Report :
Job:
PO

T0102/1523
190907 Client's COC #

EDD Required Yes

Sampled by : Scott Lowe

Cooler Temp: 4°Ç_ Date Printed:

27-0ct-05none

QC Level DS3 = DOD QC Required Final Rpt, MBLK, LCS. MS/MSD With Surrogates

Alpha
Sample 10

Client
Sample ID

Collection No. of Bottles

Matrix Date ORG SUB TAT
TDS TPH/E' _ W

Requested Tests
voc_w

Sample Remarks

I TB lab p¡'o~ided;;ith date of I9/22/05.

PWS#
BM105102720-11A 1523-QCTB AQ 10/26/05

00:00
o 10 ------l----I i 8260:

Mtbe_C

Comments: No securtv seals, ice frozen.5-Temp Blanks received w/out seral number. Samples not field fitered. Samples should be used as tht' c;ontrol spike sample if 
possible el.E.: MS/MSD). pH=2

onTOC's. Level iV OC required on sample #01. Reoort J-values for. Benene i1(LW1 to 0.25 ug/L. Per Latrcia logged samples in for Total Fe (bv 3500) not Fe+2. same as vesterdav. If Jet Fuel is
see reoort as Diesel ."ifnctnote report. 1-500ml amber received broken for sample #05. Logi:ed in as per w/o Info for Voc's.

Logged in by:

Signature !LL7~~:b~ J-:p-;int Name

_c:~~~~ ~ 6e--(
¿

Company j I DaJerrime
II () //y i~ ¿' 1/7 ( //~.\Alpha Analytical, Inc. I ¿; ¿i (/.. /cx¡ yv

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples will be retumed to client or disposed of at client expense.

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COCo The liabilty of the laboratory is limited to the amount paid for the report.

Matrix Type AQ(Aqueous) AR(Air) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) Botte Type: L-Liter Y-Yoa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other



Billng Information:
Battelle

ó05 King Avenue
CHAIN-OF-CUSTODY RECORD

Columbus, OH 43201

Alpha Analytical, Inc.
255 Glendale Avenue. :iuite 21 Sparks, Nevada 89431-5778

TEL: (775) 355-1044 FAX. (775) 355-0406

CA
WorkOrder: BMI05102720

Page: 1 o~~

Client:

Battelle Memorial Institute
505 King Avenue

Report Due By: 5:00 P1\1 On: lO-Nov-05

Columbus, OH 43201

Report Attention: Chris Zimmerman

CC Report :

TEL: (614) 424-3779
FAX' (614) 424-3667
EMail

x

Job'
PO:

T0102/1523
190907 C!:ents COC #: none

EDD Required. Yes

Sampled by : Scott Lowe

Cooler Temp 4°C Date Printed:

QC Level: DS3 = DOD QC Required Final Rpt, MBLK, LCS, MS/MSD With Surrogates 31-0ct-05

Requested TestsAlpha Client Collection .110. of Bottles 3500i=iÜO I ALKALINIT TANIONS(A) ANIONS(B) BNA:'W1METALs_A rMETALS_O METHANE_
Sample 10 Sample 10 Matrix Date ORG SUB TAT PWS# T_W Y _W _w Q s w

Sample Remarks-0_- ___._ - --
BMI0510?720-01A 1523-MW01

I AQ 10/26/05 14--T 0-T0-- FE.Total Alk N02.N03. N02,N03. PNA~ -r Pb Mn+l CH4

r Level 

IV QC req~ired on this Ii 14:10 504 504
I sample.r BM105102720-02A 1523-MW01 ! AQ 10/26/05 14 0

110
FE. T ota! Alk N02.N03. N02.N03. PNA's Pb Mn+2 CH4Dup 14:10 S04 S04

I BM105102720-03A 1523-MW02 i AQ 10/26/05 14
1

0 10 FE.Total Alk I N02.N03. N02,N03. PNA's Pb Mn+2 CH414:50
i

504 S04
BMI05102720-04A i AQ -¡-O--r10 -

~lNò1~403~

---
PNA~-- -Ph

1523-MW03 10/26/05 14 FE. Total N02.N03. Mn+2 CH4! 11:30 I ' S04
BMI05102720-05A 1523-MW04 !AQ 10/26/05 15 0 10 FE.Total Alk

I N02,N03.
N02.N03. PNA's Pb Mn+2 CH4 MS/MSD on all analysis not13:25 S04 S04

justPNA's for this sample,
per Randy;BM105102720-06A 1523-MW05 I AQ 10/26/05 141 0 i 10

flE.Total---
----r;-- N02.N03, PNA';-¡ ~b Mn+2 CH4
Alk I N02.N03.I 12:40 i 504 504

i BM105102720-07A
1521-MW06 ! AQ 10/26/05 14

I
0 10 FE,Total Alk N02,N03. N02.N03. PNA's Ph Mn+~ CH4I 09:15 504 S04

! BMI05102720-0BA 1523-MW07 ' AQ 10/26/05 14 , 10 FE. Total Alk
I N02.N03.

N02.N03, PNA's Pb Mn+2 CH4! 10:05 ! i S04 S04
! BM105102720-09A 1523-QCFB AQ 10/26/05 3 0

11014:00 ---~~- _.._~.
Comments: No securt seals ice frozen.5-Tem Blanks received w/out serial numbers. Sam les not field fitered. Sam_Ies should be used as the control s ike sam Ie if ossible I.E,: MSIMSD. H=2

onTOC's. Level IV OC required on sample #01. Report J-values for: Benzene down to 0.25 ugfL. Per Latrcia logged F"TlPles in for Total Fe (bv 3500) not Fe+2. same dS vesterdav. If Jet Fuel is
~AI, report as Diesel and Footnote report. 1 -500ml amber received broken for sample #05. Lor'"q in as per w/o info for V oc's.

"ignature ILOggedinbY:~~~ r-- Print Name_1-_ ~ _ r- Company Date/Time
Alpha Analytical, Inc. /6 h ( 06. / jio

i If
c;~Y-re. -k

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples wil be returned to client or disposed of at client expense.
The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COCo The liability of the laboratory is limited to the amount paid for the report.

Matrix Type: AQ(Aqueous) AR(Air) SO(SoiJ) WS(Waste) DW(Drinking Water) OT(Other) Bollie Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other



Biling Information:
Battelle

505 King Avenue

CHAIN-OF-CUSTODY RECORD At
._,',

Page: J. ofgy

Columbus, OH 43201

Alpha Analytical, Inc.
255 Glendale Avenue, Suite 21 Sparks, Nevada 89431-5778

TEL. (775) 355-1044 FAX: (775) 355-0406

WorkOrder : BMI05102720

Client:

Battelle Memorial Institute
505 King Avenue

Report Due By : 5:00 PM On : 1O-No,,-05

Columbus, OH 43201
Report Attention: Cnris Zimmerman

CC Report :

TEL' (614) 424-3779 x
FAX' (614) 424-3667
EMail

Job T0102/1523

PO . 190907 Client's COC #: none

EDD Required Yes

Sampled by : Scott Lowe

Cooler Temp 4°C Date Printed:

31-0ct-05
QC Level ()S3 = 000 QC Required Final Rpt, MBLK, LCS, MS/MSD With Surrogates

Requested Tests
Alpha Client Collection No. of Bottles TDS TOCjvTpHIE_W voc_w
Sample ID Sample 10 Matrix Date ORG SUB TAT PWS#

Sample Remarks---~~--
r BMJ05102720-01A 1523-MW01 AQ 10/26/05 14 -I°---T TDS TOC

rTPHlIÜ:
8260- -r

I i LevellVÖC required on this
14:10 Mtbe _ C

I sample.BM105102720-02A 1523-MW01 ! AQ 10/26/05 14 0 10
I

TDS TOC TPH/_e 8260-
ùup I 14.10 Mtbe _ C

I BMI05102720-03A
1523-MW02 I AQ 10/26/05 14 0 110 I TDS Toe TPH/_e 8260-

I

, 14:50 I I Mtbe_e

BM105102720-04A 1523-MW03 AQ 10/26/05 14 -ü-ro TDS TOe TPH/E_e 8260

I
11:30 MtbeJ'

I BM105102720-05A
1523-MW04

! AQ
10/26/05 15 0 - 10

I

TDS TOC TPH/ _ e 8260. MS/MSD on all analysis not
'i

13:25 I Mtbe_e
just PNA's for this sample,

-- .- per Randy. 

I BMI05102720-06A
1523-MW05 AQ 10/26/05 14

1
0- -f10l~-

r

TDS TOC'-TTPH/Ü;' '. 8260
12:40 Mtbe_C

I BMI05102720-07A
1523-MW06

I AQ
10/26/05 14 0 i 10 TDS TOC TPH/E_C 8260

09:15 Mtbe _ C

I BMI05102720-08A
1523-MW07 AQ 10/26/05 14 0 ' 10 TDS TOC TPH/E _ C 8260

10:05 I Mtbe_e

I BMI05102720-09A 1523-QCFB AQ 10/26/05 3 0 - 10 8260-

14:00 Mtbe,e~--_.- -_._--'-----_.-

Comments: No securitv seals. ice frozen.5-Temp Blanks received w/oUi serial numbers. Samples not field filtered. Samples should be used as the control spike sample ifpossil-~," (I.E.: MS/MSDl. DH=2
onTOC's. Level IV DC required on samDle #01. Report J-values for: Benzene down to 0.25 ugfL. Per Latrcia logged samples in for Total Fe (bv 3500) not Fe+2. same as vesterdav. If Jet Fuel is
seen, report as Diesel and Footnote reDon. 1-500ml amber received broken for sample #05. Logged in as r '1 wlo info for Voc's.

Logged in by:

Signature ' Print Name
~~~Cß 0 ~-L~tG ~~~~f~kc-

r
L Company
Alpha Analytical, Inc.

Daterrime

/ Ó/~i/fd /J/Ó
NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples wil be returned to client or of at client expense.

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COCo The liaoility of the laboratory is limited to the amount paid for the report.

Matrix Type AQ(Aqueous) AR(Air) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) Bottle Type: L-Liter V-Voa S-SoilJar O-Orbo T-Tedlar B-Brass p-Dlastic OT-Other



Columbus, OH 43201

CHAIN-OF-CUSTODY RECORD

I Aìpha Analytical, Inc.
255 Glendale Avenue, Suite 21 Sparks, Nevada 89431 -5778

TEL. (775) 355-1044 FAX: (775) 355-0406

~Biling Information:
Battelle

505 King Avenue CA
W orkOrder : BMI051 02 720

Page: 30f3

Client:

Battelle Memorial Institute
505 King Avenue

TEL

FAX:

I EMail

Chris Zimmerman

(614) 424-3779
(614) 424-3667
zimmerct(gbattelle.org

-~-ì -
!

i

____I

Report Due By: 5:00 PM On: -l.0-Nov-05

x

Job
r"O:

T0102/1523
190907 Client's COC # none

EDD Required "Yes

Sampled by : Scott Lowe

Cooler Temp '__ 1-"Ç Date Printed:

Columbus, OH 4320'
Report Attention: Chris Zimmerman

CC Report :

QC Level: DS3 == DOD QC Required: Final Rpt, MBLK, LCS, MS/MSD With Surrogates

I

Collection No. of Bottles 1- TDS-rTOC_W
Matrix Date ORG SUB TAT PWS # L __._ i

-r

31-0ct-05

Requested Tests
TPH/E_W -YOC_W 1-- --

TPWE _ C 8260/
Mtbe_C

I

L Sample Remarks

Alpha Client
Sample 10 Sample ID

BM10510zi20=WAl 1523-QCEB
i

AQ
._-

10/26/05
14:20

10/26/05
00:00

6 o 10

BMI05102720-11A I 1523-QCTB
I

AQ o 10 8260/
Mtbe_C

I

i TB lab provided with date of I
I 9/22/05.

Comments: No security seals. ice frozen.5-Temp Blanks received w/out senal number. Samples not field filtered. Samples should be used as the control spike sample if 
possible (I.E.: MS/MSD). pH=2onTOC's. Level iV OC reauired on sample #01. Report l-values for: Benene down to 0.25 ug/L. Per Latrcia logged samples in for Total Fe (by 3500) not Fe+2. same as vesterday. fOet Fuel is

seen. report as Diesel and Footnote report. 1-500ml amber received broken for sample #05. Logged in as per w/o info for Voc's.

Signature

Logged in liy.~~_u!il~k
Print Name-L___

(' -f\ \ a Yf~b ,~....._~__ __

Company -i / DatcfTime '-'1
Alpha Analytical, Inc. !Ó¡f5l;00 /L1 'øj

NOTE: Samples are discarded 60 aays after ,'esults are reported unless other arrangements are made. Hazardous samples will be returned to client or disposed of at client expense.

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COCo The liabilty of the laboratory is limited to the amount paid for the report.

Matrix Type: AQ(Aqueous) AR(Air) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) Bottle Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other



(.'"'' I I / ¡OlU7;

Work Order Information
BMI05102720

Monday, October 31,2005 11 :09 AM

Amenaed coc 10/31/05 per Randy to have MS/MSD run on all analysis not 
just PNA's on ~ample #05. ON



JANUARY 2006



L."""!: "'IUlllldlion:

Name Gerald Tompkins
Address 505 King Avenue

City, State, Zip Columbus. OH 43201

Phone Number 614-424-849 Fax 614-424-3667

Page # ( of r
Name

A"''''''~ b .i,jp ~1f.71S"ii'o . =7'
\. Phone ni.c _ 1(\4l. / Analyses Required

5 J( y
ß ~"Ctr-j)

."J l)(t NOS_'t.¡kh

ADDITIONAL INSTRUCTIONS: Specific VOC Requirements (please specify)

Signature Print Name Company Date TimeRelinquisedby b-. II I (_,.. II. i L "i "ll .1. /'îTfhQ: I'flfl~

Recived by ~, ill\ - i;~\~,~.. /) I . i \ I-'"\)~ ii :0'';Relinquishebý 0
Reciv by 

Relinquished by 

Recivty

'Key: AQ - Aqueous so - Soil WA - Waste aT - Other U:L-Uter V-Voa S-Soir Jar O-Orb T-Tedlar B-Brass P-Pfastic aT-Other

- - - -



Biling Information:

Name Gerald Tompkins
Name

LABORATORY
.I

Page #
'"v u01 -:

AddressaSi: (.:'ii-\O~ A.. .3~le 21~c,.f\ 1
'- Phooo ~) '2 -1C."-"Ì ./

CII,,'N,m, BattelleMemorialInslitute po. JL/()qCÎ DO Tc/ol. /~S/ :~. ~

Address 505 King Avenue pws # D'R # f: ~ r¿ ¿
crt, ""., lip Columbus, OH 43201 '"9"" _.. ,,,' i- _ ,~ O~~. 1$

i-jy 42u ~-ii'\ "iy ~2 3Ci.-' lis '/2 ~ ~ _
nme Date Mamx' OfUse ISa¡YbySL/~H ReprtAnentJOnt!h";~ 2~-I"M.w Totl an ty 01 ;l ;i "" ~ /Ç:'Sampl Samp SeKey Only ~ / conlamers IJ;. ¡: ~ ¡p"' l:!

8ekl La 10 Ni.lir r-,o(kl ~..*S SampieOescpnon "Seb~ow (' (' ~ ,. ~- 1-'1 AQ ~'1 ~ lSL~-Gt-Tß Ivr:i4C 1-911\ -l IS2- '3-0."- Fß 3 V1;130 i-'l AQ ---: 15Z.~ -C\~Iõß 3V
IllO 1-19 fJ _() 1,)2-3-",\lo\ Cfv
IZJO I-I~ Fi :: ¡S23-l-woltml' C¡V13';5 '-i' -l ~ iSL';-Y'wC'Z qvea;S I-I~ &. -o:: 15'23 - Mv.o3 q V
cq~5 HI .f J: \S L~ -""\NoLI q V
1100 '-I~ I\ .. !6l3 -""wos 9 II'I/O I-I~.$ .IG tS2:"-""wOIo C¡,'1l0' I-'l AA .11 'S2-~-"'wOl q,¡

Address 505 King Avenue

City, State, Zip Columbus, OH 43201
Phone Number 614-424-4ls9 Fax 614-424-3667

Iv Analyses Required

/ DATAREPDRT

/¿~l ~'1//NEDTSFORMAT tJ

'i ~ './Ii?:rS 0-
ú C' bO Ii EDF FORMAT X00$::
~ ;¡ 0 0 REMARKS
)( 4-'c-

¡(
x , TP~/C- IJNLr

X y )(
X' i, l( ....~
X-

l( J( ~~iQ
X y ( -40
.t )( )(

). .. l(
,\ IX

\( X

Specifc VOC Requirements (please specify)1"VOe "

1523 -",we /7)"k .¡ he. crw,,4.J

~ Cc ~f. £ id,
t-D(. . ~¿..l rt _rj r'dr. L,..J

i. /¿""
TimePrint Name "' Company

';,,~\\-¿
Date

RelinQui$edby

Z-c::MC'~

Z

Recrvedby

Relir.uishedby

Recived by

"Key: AQ - Aqueous so . Soil WA - Waste OT. Other U: L- Uter
V-Voa S-Soil Jar O-Orbo T- Tedlar B-Brass P.Plastic OT-Oher- -



Biling Information:

Name Gerald Tompkins
Address 505 King Avenue

City, State, Zip Columbus, OR 4320 i

Phone Number 614-424-4849 Fax 614-424-3667

Cl,ant Name B tt II M . I I t't ta e e emoria ns i u e
Address 505 King Avenue
City, State, Zip Columbus OH 43201

,

Tr Matrix. Office Use I Sampled by S L- /'.. Hime Date See Key Only 0-
Sampled Sampled Below Lab 10 Number rv t-

we 1-, I~ ~Tl1d'\27Ç")~/uc I-ft IÎQ ~~i3~t H~ NQ ~~
cq35 H~ f~ ~y~

Name

LABORATORY
. (b .'

Page # of

/ DATAREPORT~ \1 /
i ~ / NEDT. S FORMAT 0~ 4: N TK;. S ii'"' '. .

C; ~ §i EDF FORMAT X"o :5 :5~ 0 0 / REMARKS
J
'\

II

Analyses Required

Company

Received by

so - Soil WA - Waste aT - Other T-Tedlar

Address alis C~t.i roll A~ "'~it i ~ zl I

Phone (Wlf;¡;t~~:Jt rCf3i

P.0'#It1DQo7 D.O. TDIOZ- / ".
o ~PWS # DWR # / "'

P~one # . ,IJ Fax #" d i 0.: $ k
l",í44i4-3T1"' (P1'f'fL7:J'~7 /' :¿ ~ ~

Report Attenti0t'l.'lC; -L'~V"Cl1t Total and type o%~ ~ tV ~ ~.. Co
containers ~ ~ 0 ~.. ~ 0

Sample Description ..See below f. f. :¿ .Q f. ~

ISL 3-MWC\ -0+ ~ y
) Sz. ~- ~!\'\WO \ ~D.\' - rh :3 X
I S2d~ - Mwb1. - Dli ~ :(
\Si-~ '-~Wò3 -OT.3 :l

"16u+

**. L- Liter V-Voa S-Soil Jar O-Orbo

't"'c ...

X

'I

ADDITIONAL INSTRUCTIONS: Specific VOC Requirements (please specify) s;~rep-'\l-i,, pd't.-h~+ ~

i bL(j~~ ;5 ke~/,/ (7¡J I-n( J!::J, --\\;O 1 7J~ k ~e. ~ tt L L.C

Received by

Relinquished by

*Key: AQ - Aqueous

e y~ ,'1
c: j) - t-t'

Date Time

B-Brass P-Plastic aT-Other



Biling Information:

Name Gerald Tompkins
Address 505 King Avenue

City, State, Zip Columbus, OH 43201

Phone Number 614-424-4849 Fax 614-424-3667

Page # _

Address :i5. ll1.-~(#1 1W. .J;tl' Z I
.$ftts; pjV ~:.-;(

Phone (.. 1 SY :ii;~ - JOl.fl/
Analyses Required/ /

P.O.# \9DQ07 D.O. To 10-1. / ".
o ~505 King Avenue pws # DWR # / "' IÕ~ ~ ...City, State, Zip Columbus OH 43201 Pho~~ f 11," __I": Fax,# 4 (L "' _.-, !. O~.. ~.

, \ol'- "'L~ 311'1(;(4 "Z. -"I., I~ ~ :¿ ~ ~
Matrix. Ofce Use I Sampled by "'L / /H Report Attention Aí..~, , .. _ß, ~ _ Total and type 0% ~.. ~ t".-" ÚTime Date -= -/ ~ L"J7rIS L¡l-ev l"~. O"::.J 0Sam led Sam led See Key Only containers A, A, ~.. l:p p Below Lab ID Number ~, Sample Description .'See below E- E- :¿ ~ E- ~

oqf.SI-~ ff mlJ1.O()\2-?'-~\5¿3-/IWOY -ò"' ~ )(i~ he I1 ~~ 1l:7 7. ~ M\.O.$ - c1 3 X
12C4 ¡"f1 Pr- ~~ is-Z,3"- VVwDl - \ \ 3 X
j210 Hlf t& ~;:.. /5 Z 3 - M Wö) MS - rJ,. ';
1)10 1..1'1 p& ~J)~ - 1~'2-?,--Y\IA)ol /YS.. - OLl ;.

Client Name Battelle Memorial Institute

Address

of

/ DATAREPORT

~ ~ /
i ~ '¡,NEDTS FORMAT 0

~ ~ '. 1!.i:lS tu'
ò b b EDF FORMAT ,ko is is~ 0 0 / REMARKS

X 4-~C..
.x

X

X

)l

Specific VOC Requirements (please specify) S,,6jh'+- rel':rl-/~ pc.ç ~i1-I' £f'lil t;P- t! 1)-(2--- ,

reCX\iìft£D r-; /S¿3-r'4. lJll -# l.e: 'IIUJ'l Iv ¿.lJe- /

Company

Received by

Relinquished by

Received by

*Key: AQ - Aqueous SO Soil WA - Waste aT - Other V-Voa S-Soil Jar O-Orbo T-Tedlar**. L - Liter

Date Time

B-Brass P-Plastic aT-Other



Billng Information :
Battelle

505 King Avenue

Columbus, OH 43201

Client:
Battelle Memorial Institute

505 King Avenue

Columbus, OH 43201

Report Attention: Chris Zimmerman

CC Report :

CHAIN-OF-CUSTODY RECORD
Alpha Analytical, Inc.

255 Glendale Avenue, Suite 21 Sparks, Nevada 89431-5778

TEL: (775) 355-1044 FAX: (775) 355-0406

Chris Zimmerman

TEL: (614) 424-3779 x

FAX (614) 424-3667
EMail zimmerct~batte"e.org

Page: 1 of 2

CA
WorkOrder: BMI06012350

Report Due By : 5:00 PM On: 06-Feb-06

Job T0102: 1523

PO : 190907 Client's COC # none

EDD Required Yes

Sampled by : SLIGH

Cooler Temp. 4°C Date Printed:

23-Jan-06
QC Level: DS3 DOD QC Required: Final Rpt, MBLK, LCS, MS/MSD With Surrogates

Alpha Client
Sample 10 Sample 10

BM106012350-01A 1523-QCTB

BMI060 12350-02A 1523-QCFB

BM106012350-03A 1523-QCEB

BMI06012350-04A 1523-MW01

BM106012350-05A 1523-MW01
Dup

BM106012350-06A 1523-MW02

BM106012350-07A 1523-MW03

BM106012350-08A 1523-MW04

BM106012350-09A 1523-MW05

BM106012350-10A 1523-MW06

Sample Remarks

Reno Trip Blank 12/13/05

pH for TOC = 2 (MS/MSD on
this sample)

pH for TOC = 2

pH for TOC = 2

pH forTOC = 2

pH for TOC = 2

pH for TOC = 2

Comments: No security seals. Frozen ice. Level IV OC reauired. Samples should be used as the contrl spike sample if possible (I.E.: MSIMSm. Saturdav delivery. Samples kiat cold and secure!Z 4° until log:-
in. Data validation is reuired for l523-MWOl. : RePort J-values for Benzene down to 0.25 ug/L. If Jet Fuel is seen. rert as Diesel and Footnote reort. Temp Blank serial # 4840 received!Z 4°,

Logged in

Company

Alpha Analytical, Inc.

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples wil be retumed to client or disposed of at client expense.

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COCo The liabilty of the laboratory is limited to the amount paid for the report.

Matrix Type: AQ(Aqueous) AR(Air) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) Bottle Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other



Billng Information

Battelle

505 King Avenue

CHAIN-OF-CUSTODY RECORD
Alpha Analytcal, Inc.

255 Glendale Avenue, Suite 2 I Sparks, Nevada 8943 I -5778

TEL: (775) 355- I 044 FAX: (775) 355-0406

Chris Zimmerman

TEL: (614) 424-3779 x

FAX (614) 424-3667
EMail zimmerci~battelle.org

Columbus, OH 43201

Client:

Battelle Memorial Institute

505 King Avenue

Columbus, OH 43201

Report Attention: Chris Zimmerman

CC Report :
T0102: 1523

190907

Job:
PO: Client's COC #: none

QC Level: DS3 000 QC Required: Final Rpt, MBLK, LCS, MS/MSD With Surrogates

Alpha
Sample 10

Client
Sample 10

BM106012350-11A 1523-MW07

Page: 2 of 2

CA
WorkOrder: BMI06012350

Report Due By: 5:00 PM On: 06-Feb-06

EDD Required Yes

Sampled by : SLIGH

Cooler Temp. 4°C Date Printed:

23-J an-06

8260_C

Sample Remarks

-- pH for TOC = 2

Comments: No security seals. Froze ice. Level IV DC reuire. Samoles should be used as the contrl soike samole ifoossible (I.E.: MSIMSD), Satudav deliver. Samples kent cold and secure (í 4° until IOf?-
in. Data validation is reuired for 1523-MWOI. . Report J-values for Benzene down to 0.25 uidL. If Jet Fuel is see. report as Diesel and Footnote renort. Tero Blank serial # 4840 received (í 4°.

Logged in by:

Company

Alpha Analytical, Inc.

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples wil be retumed to client or disposed of at client expense.

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COCo The liabilty of the laboratory is limited to the amount paid for the report.

Matrix Type AQ(Aqueous) AR(Air) SO(Soil) WS(Waste) DW(Drinking Water) OT(Other) Bottle Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other



Biling Information:
Battelle

505 King Avenue

Columbus, OH 43201

CHAN-OF-CUSTODY RECORD CAr --I
i Alpha Analytical, Inc. W kO d . BMI060

1'" 255 Glendal.e.A. v.,e" nue, Suite 21 Sparks, N. e,..vada 89431-5778 or r er. 12003

If-... "am-a~nz355io ~~,JF~(77~U~~04~-_- Report Due By : 5:00PM On: 03-Feb-06TEL: (614) 424-3779

I FAX: (614) 424-3667 EDD Required: Yes. E.Mail zjmmerc~batte. IIe.org _ ___- - Sampled by SUGH

Page: 1 of 1

Client:

Battelle Memorial Institute
505 King Avenue

Columbus, OH 43201

Report Attention: Chris Zimmerman

CC Report :
Job:
PO

T0102: 1523

190907 Client's COC #: none
Cooler Temp _.. 0ç_ Date Printed:

20-Jan-06QC Level DS3 DOD QC Required: Final Rpt, MBLK, LCS, MS/MSD With Surrogates

Requestèd TestsAlpha Client Collection No. of Bottles ~F~_201 AL~Nrr fAio:S(-TNIO:(B) IME~LS)¡:r~ TDS -1-- -1- --
Sample ID Sample ID Matrix Date ORG SUB TAT PWS # - _ L__l--_ _J_ J Sample Remarks

rBM'OOO:¡2003~01Ar1523=-MW01--TÄQ-101:~~:g6r-5Tol-1o-r-----rFi~-T !;-lo2~æ'S-r Noi~03,S fP~-T-TD~ ~-r ~::-=-=~r--= r------- -- -I

BMI06012003:O2Aj -1523~MWO2 TAQTO-1:~~~~6-r5-r-10-I--l-FE~P--l N02~03'SrN02~03,r pb,Mn--r-YDS -r---r ---- r------------------i

BM106012003-03A 1523-MW03 AQ 01/19/06 I 5 10 i FE+2 AI N02,N03,S N02,N03,S I Pb,MnI I 09:35 ,i 04 I 04 I
BM106012003-04A 1523-MW041AQ-T~g~1~6T5-i-o--r1O-r---r-Fi:---r-AIlN02~()3,S f02~03'Sr Pb,M;i--¡-TDS- r---T--

BM106012003-05A 1523-MW05 AQ 01/19/06 5 0 10 FE+2 I AI N02,N03,S N02,N03,S TDSI 11 :00 04 04
BM106012003-06A 1523-MW07 01/19/06 FE+2 I AI

12:04

01/19/06 FE+2 I AI
12:10 ----~_.~- -~--~-._-~--

--T-- -------

I

-~-.-~-- --1
i

BM106012003-07A 1523-
MW01 Dup

Comments: No security seals. frozen ice. Samples should be use as the control spike sample if possible (I.E.: MSIMSD). Metals field filtpred. Use sample -01 for data validation. No Temp Blank rec'd :

~,~~~ ..__: _(L~\-~!~ei Company
_n__ _ __~

r.. ---.-.-, -..----- -, . i
i Datellme

-+clOh~ll~
Logged in by:

Alpha Analytical, Inc.

NOTE: Samples are discarded 60 days after results are reported unless other arrangements are made. Hazardous samples will be returned to client or disposed of at client expense.

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COCo The liabiliy of the laboratory is limited to the amount paid for the report.

Matrix Type' AQ(Aqueous) AR(Air) SO (Soil) WS(Waste) DW(Drinking Water) OT(Other) Bottle Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other



Biling Information:

Battelle

505 King Avenue

Columbus, OH 43201

Client:

Battelle Memorial Institute

505 King Avenue

Columbus, OH 43201

Report Attention: Chris Zimmerman

CC Report :

v

CHAN-OF-CUSTODY RECORD
Alpha Analytical, Inc.

255 Glendaie Avenue, Suite 21 Sparks, Nevada 89431-5778

TEL. (775) 355-1044 FAX: (775) 355-0406

- I-
I

i

TEL (614) 424-3779
FAX. (614) 424-3667
EMail zimmerccqbattelle.org

Job T0102-1523

PO : 190907

Page: 1 of 1

CA
W orkOrder: BMI06012003

Report Due By: 5:00 PM On: 03-Feb-06

EDD Required: Yes

Sampled by : SUGH

Client's COC #: none
Cooler TemD

4°C 20-Jan-06
Date Printed

08-Feb-06
OC Level DS3 DOD OC Required: Finl Rpt, MBLK, LCS, MS/MSD With Surrogates

Alpha Client
Sample 10 Sample ID

IBMio60120u3=01 A 1523-MW01i I
BMI06012003-02A I 1523-MW02

I BM106012003-03A j 1523-MW03
!

fSM106012003-04A 1- 1523-MW04

BM106012003-05A I 1523-MW05

BM106012003-06A I . 523-MW07
I

I BMI06012003-07A,!! 1523-MW01 Di"

Comments:

Collection No. of Bottles

Matrix Date ORG SUB TAT
AO 01/19/06Ts T 0 10
I 12:10
AO 01/19/06

13:55

r AO i 01/19/06
09:35

Î AO I' 01/19/06
09:45

AO 01/19/06
11:00

I AO I 01/19/06. 12:04

I AO 01/19/0612:10

PWS#

Requested Tests
3s~~~_20¡ AL~UNrit~'~~~IN~:S:1MET~Ls=AìME~SßJ-'TDS

FE+Z ÏÛ I NOZ;;Ó3,S-~ NOZ;;03'sT Pb ¡ ~"O'VCdMf TDS

-FE+z 1-- AI l-~¡O~03,S I NOZ;;03'sT- Pb IDiS."OIV~dM~r TDS

FE+Z AI I NOZ,N03.S NOZ,N03.S

I 04 04
FE+Z -Äi--l()i~';:3'si No~to:i:sr PbuiDi'i"'¡'~dM~l- TDS

NOZ,N03,S TDS
04

-I

I Sample Remarks

i

-I

I

T r

5
! 10-r
, 10

I

FE+Z AI

o

5 o

FE+Z AI

o 10

No security seals, frozen ice. Level IV OC Required, samples should be used as the control spike sample if possible (I.E.: MSIMSD). Metals field filtered. Lise sample -01 for data valioation. No
Temp Blank rec'd. : Amenr',d 2-8-06 (â 2:200m Jer Jeff to correct test l! for metals. MN to dissolved I!ip. due to lol! in error. SS

Lo~;ßby, /c ~f=~
NOTE. Samples are discarded 60 days aiter results are reported unless other arrangements are made. Hazrdous samples wil be returned to client or disposed of at client expense.

The report for the analysis of the above samples is applicable only to those samples received by the laboratory with this COC. The liabilty of the laboratory is limited to the amount paid for the report.

Matrix Type: AO(Aqueous) AR(Air) SO (Soil) WS(Waste) DW(Drinking Water) OT(Other) Bottle Type: L-Liter V-Voa S-Soil Jar O-Orbo T-Tedlar B-Brass P-Plastic OT-Other

Prnt Na~e -- 1 Company Daterrime
¡

d.J~ ,''I.._0 fUO- 2. K:"
J

ç is l f\~ ~--_ Alpha Analytical, Inc.



APPENDIX G

WASTE MANIFESTS



SEPTEMBER 2005

ADDITIONAL SITE ASSESSMENT WASTE MAIFEST FOR SOIL BORIGS



j' "

j

J

I

i
i
!

NON-HAZARDOUS
WASTE MANIFEST

3. Generator's Name and Mailing Addres NVIRO ECURITY

PO Box 555008
CAMP PENDLETON" CA 9255

4. Generator's Phone (760 7!321 ATTN: MAGO 

WILLIAM5. Tra~itrÈ~~TAL SERVICES" INC. 6C. A. R. ~S(f1föu'îei 2 0 5 A. Transporter's Phone 619-722781

1. Generator's US EPA 10 No.

J
,.

7. Transporter 2 Company Name
8. US EPA 10 Number 8. Transporter's Phone

9. oesig~Ë''R~iffiJSìtg§"
312 W. DoE ROCK RD.
QUARTZS ITE" p. 8534

INC.
10. US EPA 10 Number C. Facility's Phone-

AZR000035915 928 927'-768. . . . . . . . . . .
11. Waste Shipping Name andOescription

NoN-ZARUS WASTE SoLID

12. Containers

No. Type
13.

Total
Quanti

p

o. Ad1i.1~ ~t~Ë'ÏS,l~rials Listed Abovt So I L BaR I NGS )

SITE: 1523" 1413

E. Handling Codes for Wastes Listed Above

15. Special Handling Instructions and Additional Information'

fiWAYSWEA APPROPIATE P.P.E. AND USE SAFE HANDLING 

METHODS.24 HR. EMGENCY NUMR 1'-80D24-9300 *CHEMEC* -

~'.
"

16. GENERA TOR'S CERTIFICATION: I certfy the materials describ~d above On _this manifest -lue not subject to federal regulations lor reportng proper disposal 01 Hazardous Waste.Printed/Typed Name Si Month Do.~ J
Signature

Year

18. Transporter 2 Acknowledgement of Receipt of Materials

Printed/Typed Name

19. Oiscrepancý Indication Space

20. Facility Owner or Operator: Certlfjcatio~ of receipt of waste materials covered by this manifest except as noted in Item 19.

_ Printed/Typed Name Signature Month Day Year

ORIGINA - RETURN TO GENERATOR



OCTOBER 2005 AND JANARY 2006

WASTE MANIFESTS FOR GROUNDWATER MONITORING ACTIVTIES



NON-HAZARDOUS
WASTE MANIFEST

1. Generator's us EPA 10 No.

3. Generator's Name and Mailng AddresUSM AC/S ENVIRO. SECURITY

PO Box 555008
CAMP PENDLETON" CA 9255

4. Generator's Phone (

5. TranEFftENV'I'RÖNMENiAL SERVICES" INC. 6. us EPA ID Number A. Transporter's Phone
C. A. R. O. O. O. O. 1. 1.2.0.5 619-722781

7. Transporter 2 Company Name 8. us EPA ID Number B. Transporter's Phone

Oesigqq~.d Facj'l !'amiand Site Address

UUE KocK NDUSTR I ES"
312 W. DoE ROCK RD.
QuARTZS ITE" AZ 8534

10. us EPA ID Number C. Facility's Phone
INC.

928 927-7688
A.Z.R.O.O.O.O.3.5.9 1 5

11. Waste Shipping Name and Description

NONZARDUS WASTE LIQUID

12. Containers 13.
Total

No. Type Quanti

0°.;
G

T. ().O.O.tÌ 1)

O. AddïlA~ ÄëcE'PT:ANcE14~2ïPW70( PURGE WATER)

SITE: 1413,,1523,,14151
MAIL: BATTELLE-399 OLD TOWN AVE."STE. C25

E. Handling Codes for Wastes listed Above

IIp. 0/

15. Special Handling Instructions and Additional Information

ALWAYS WEA APPROPRIATE P.P.E. AN USE SAFE HADLING MEHODS.
24 HOUR EMERGENCY NUMBER 1-8024-930 *CHEMREC*
ER# AC/S ENVI RO. SEC. 760725321

16. GENERA TOR'S CERTIFICATION: i certify the materials described above on this manifest ore not subject to federal regulations for reporting proper disposal of Hazardous Waste.

Signature Month Day Year)l :l -- ~_ IL!yited~e~ Na_menUn .~~
17. Transporter 1 Acknowledgement of Receipt of Materials

Printed/Tæed Name

Æ-? . 1"1
18. Transporter 2 Acknowledgement 0

Printed/Typed Name Year

19. Oiscrepancy Indication Space

\

20. Facility Owner or Operator: Certification of receipt of waste materials covered by this manifest except as noted in Item 19.



- -.- ---~--"'-''-'~~'----._, --~-'---'._.~._,..~~_.----...._~.."

1. Generator's US EPA ID No.

,A21.70023533
3. Generator's Nome ond Mailing Addres ," . ,.) t:NVI RO. ,EC,

PO Box 555008
CfiJ,,1P PENDLETON/ c.A

4. Generotor's Phone (760 ) 725'~ CaNT ACT: MARGO Wi LLIAt-1S
L-.

15. Tra~R'rÈtWft~4TAL S r-cES/ INC. 6C A R tj ITAcl tl1er1

rlransport~r 2 Company Name
I

2 0 5 A. Transporter's Phone 619-722-6781

8.

._----_.~.
9. Desig~t'cRl:~mi:m1dsi~~ I I NC . 10.

3125 W, DoE ROCK ROAD
QUARTZSITE1 AZ 853q5

US EPA ID Number B. Transporter's Phone

US EPA ID Number C. Faciliiy's Phone

AZR000035915 928--27-7688

i 1. Waste Shipping Name and Description 12. Conlainers

0, NON-tP,ZARDOUS HASTE L I QU I D
No. Type

13,
Total

Quanlit

14.
Unit

Wt Vol

G

()O. ì ì:T Ó. (;.0.6"0

d.

D. Addlml, ~ilWida(i~M~td~ÂiÊR) lP i52/?úJ 310

SITE: 1413/1523/14151/1491
MAIL: BA TIELLE-3990 OLD TOWN AVE, i STE, C205/ SAN D I EGO / C

15. Special H~ng nsÎrùctions and A i ionallnformation

ALWAYS WEAR APPROPRIATE P.P.E. AND USE SAFE HANDLING METHODS.
2ll HOUR EMERGENCY NUMBER 1-800-424--9300 *CHEMREC*

E. Handling Codes for Wastes lisled Above

I/l¡. rol

92110

t tc#
16. GENERATOR'S CERTIFICATION: I certify the materials described above on this manifest

Signat r
(J~tZtidLur

Year

1 B. Transporter 2 Acknowledgement of eçeìpt of Materials

Printed/Typed Name

19. Discrepancy Indicolion Space

20. facility Owner or Operotor: Certification of receipt of waste materials covered by thismanifesl except as noted in Iiem 19.



 
 

WASTE MANIFESTS FOR FREE PRODUCT REMOVAL ACTIVITIES 
 



State of CaliFornia-Environmental Protection Agency. .
Form Approved OMS No. '2050-0039 (Expires 9-30,991
Ple~se pr!ntor~rPe; ..orm deSigned for ~,e on elite (12-pitch) typewriter.

1. .Generator's US EPAID No.

0ItIt"-
NIt
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00
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~-
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00--P
J5
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N E

0 Na;
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00
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U
w
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Z00;
tß.i:
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U
Z
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A
C
I

L

I

T

y

DTSC 8022A 11/99)
EPA 8700-22

See Instructions on back of page 6. Department .9F Toxic Sub,tan,,;', Control
. S9cramento, CaJifornia

Information in thèsltadèd areas
is not required by Federal law.

UNIFORM HAZARDOUS
WASTE MANIFEST

ManiFest Document No. 2. Page:.l

3. Generator'. Nam.e and Mailing Address

4. Generator's. Phonei7fJ

5:

7. .Transporter:! Company Name . ,.. .. .
9. De'~ÃCÎ F~ICNREŠåùRCEdrRÊCOVERY

3150 EAST Pico ROAD
LOS'ÄNGELES CA. 90

11. US DOT De,cription (including Proper Shipping Name, Hazard Class, and ID Number)

lIN1993;;WASTE FL.LE LIQUIDS" N.O.S.

3 PGU 0001
b.

c.

d.

Special Handling In,trùciions ;andA ""'. '.. . . ... .

ALWAYS WEAR APPRåPRIATE,PPEAN:tJSE. SAFE HANDLING., MEDS
24 HOUR EMRGENCY NUM t800 ).. 424;.30 *CHËMREC* .. .....
ER#AC/SENVIRO SEe. 7f! 725 ~~l.,; t~; . . .... . '. . .

16. GENERATOR'S. CERTIFICATIO~: I hereby dec!are .th~t theco~!enls of thi, c¡'n'iii;;¡'~¡;I¡'re iully an~ acèòratel~ de,cri.bed ab~ve by proper.shipting name and are'c!assiFied, packed,
marked,and labeled, and are In all respects In proper còndilian for transport by:highway according to applicable international and naliona government regulation,.. . ~
If I am a large quantity gene~ator, .1.certiFy that I have a pnigram in place I(¡-,,reduce the vòlumeand toxicity of waste generated to the degree I have determineclto ~e eco~ÒQically
practicable ?nd that I have. selected the liraclic~ble method of treatment, ,torage, .or ~isposal curre~t!y ?vailable to me whic~ minimizes the. present and Future threat to human l1ealt.h
and the ,environment; OR, ,Fi am a. sma i quanlity generator, I have made a go.od Faith ellortto minimize my waste generalian and select the best waste management method that ISavailable to m~ and that I. con allard.' . . ..

19. Discrepancy Indication Space

ifest exce t as noted in Item 19.

".

DQ NOT WRITE IlELOW THIS LINE.

White:
To:

TSDF SENDS THIS COPY TO OTSC WITHIN 30 DAYS.
P.O. Box 3000, Sacramento, CA 95812
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See Instructions on back of page 6.

LL-
i 3
i
I

I

I

! A

h
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i

,UNIFORM HAZARDOUS
WASTE MANIFEST

Manifest Document No. Page

Department of Toxic Substances Contra
Sacramento, California

Information in the shaded areas
is no! required by Federal law.

'-, ,
¡.~-"

Generator's Nome and Moiling Address

9255 ß. Siote Generator's ID

EFR ENV IRONMENT AL SERV ICES / I Tran'parter's Phone (619) 722781

Stale Tran'porler', ID (Reserved.)

13. Toiol

Quantity i. Waste Number
State 213

G
EPA/Other

State

EPA/Other

Stote

EPA/Other

Stole

EPA/Other

K. Hondling Codes for Wa,tes Listed Above

o. b,

i 6, GENERATOR'S CERllFICA liON: I hereby declare thot the conlents of thi, consign men i ore fully and accuroiely de,cribed above by proper ihiPting name ond are classified, packed,
marked, and labeled, and are in all resped'S in proper condilion for transport by highway according to applicable international and notiona government regulations.

Generator's Phone (. 76C

Transporter 1 Company Name c.

7. Transporter 2 Company Name

9 Designated Facility Nome and Site Address

PACIFIC RESOURCE RECOVERY
3150 EAST PICa ROAD

F. Transporter's Phone

G. State Facility', ID10. US EPA ID Number

II

a.

G
E

N I
E I
R i
A ~---(

6 i
R

UN 1993 /

"Z

N.O,S.WASTE FLALE L I QU I DS J

d.

J. Additional Description, for Materials Listed Above

11, ACCEPT ANCE#2611S
SITE:2653J22J 1523JI413
MAIL: BATTELLE-399 OLD TCW AVE. J STE, C205

115

c. d,

ALWAYS WEAR APPROPRIATE PP AND USE SAFE HANDLING METHODS
24 HOUR EMRGENCY NUMR (BO) 424-930 *CHEMREC*
ER#- AC/S E~NI RO. SEC. 760725-321

if i am a large quantity generator, J certify thai i have a program in place to reduce the volume~and toxicity of waste generated to the degree I hove determined to be economically
practicable and thot I have selected the practicable method of trealment, storage, or disposal currently available 10 me which minimizes the present and future threat to hu~an health
and the environment; OR, if I am a small quantíty generator, I have mode a good faith effort to minimize my waste generation and select the betl waste management method that is
available 10 me. and that I can afford.

/)£us?ZI/J
i of Materials

-V/,lLo.

i Q Discrepancy Indicolion Space

20_ Focilit Owner or 0 erator Certification of recei I of hazardous materials covered b this manifesl exce t as noted in Item 1 9.Prinied/T yped Name Signoture

DO NOT WRIT BElOW THIS LINE.

Disc 8022A 11/991

EPA 8700-22



~'~l't' ,,; (ol'!orf'IQ-En"ironmental Protection Agency
'C'-. ~po'a..ed OMB No. 2050-00391Expires 9-30-99)
; l-~~~.~:",, ).For.ø designed for use on elite (1 2-pilch) typewriler.

Generator', US EPA ID No.
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See Instructions on back of page 6. Deportment of Toxic Substances Control
Sacramento, California

Information in the shaded areas
is not required by Federal law.

Manifest Document No 2. Poge I
UNIFORM HAZARDOUS

W ASTEMANIFEST

Generotor', Nome ond Mo;ling Address USM AC S ENVI RO.

PO &Jx 555008
~ë\ CAMP PENDLETON/ CA 92055

d Generotor's Phone 1760 ïl25 4321 CONTACT: MARGO WILLIAMS
5 Transporter I Company Nome '1379' 6. US EPA ID Number

EFR ENVIRONMENTAL SERVI'CES1

B.

c.

! 7 _ T ramporter 2 Company Name
i

I

!9

E. Slate Transporter's ID (Reserved.)

D. Transporter's Phone (619) 722-6781

F . Transporter's Phone

G. Sta.le Facility's ID10. US EPA ID Number

i

f-
III
i-

i

¡

Designated facilily Name and Site Address

PAC I F I C RESOURCE RECOVERY
3150 EAST PiCO ROADI (ì r:

H.

13. Tolal

Quantity
i d. Unil
wi/Vol i. Wasle NumberUS DOT Description (including Proper Shipping Name, Hazard Closs, and ID Numbed No. Type

Siale 213
( GASOLI r E)N.O.S, GUN1993/ WASTE FLAMMABLE LIQUIDS/

EPA/Other
G
E

N
E

R

A
T

o
R

Stale

EPA/Other

State

EPA/Other

Stated

EPA/Other

J. Additional Descriptions for Malerials Lisled Above

11A. ACCEPTANCE#626118
K. Handling Codes for Wastes L;sted Abovea. b.

MAIL:

SITE: 1523

BATTELLE-399 OLD TOWN AVE. J STE. C205
SAN DIEGO/ CA 92110 ATTN. SCOTT LOWE

c. d.

15 Special Handling Instructions and Additianallnformdtian

ALWAYS WEP,R APPROPRIATE PPE AND USE SAFE HANDLING METHODS
24 HOUR EMERGENCY NUMBER (800) 424-9300 *CHEMTREC* rk-tl (/&-"i~ . - 1/3 -, I

.l '0 - l- - ,:;
i 6 GENERATOR'S CERTIFICATION: I hereby declare thaI the contents of this consienment are fully and accurately described above by proper shipping nome and are classified, pocked.

marked, and labeled, and ore in all respects in proper condition for transport by highway according to applicable internationol and notionol government regulations.

If i am a large quantity generalor, I cerlify thaI I hove a pro9ram in place to reduce the volume and toxicity of waste generated to the degree I hove determined to be", economically
practicable and that I have selected the riracticoble method of 1reatment, storage, or d~sposal currently available to me which minimizes the presenl and future threat to human health
and the environment; OR, if I am a sma i quantity generator, i have made a good faith effort to minimize my wasle generation and select the best waste management method that is
available 10 me. and that i can offord.

F ¡
A

C

i

L

I

T

y

19_ Discrepancy Indication Space

20. Facilit Owner or 0 eratÖr Ceriification of recei I of hazardous malerioh. covered b this manifest exce I as noted ion Item 19.Prinled/T yped Name Signature

DO NOT WRITE BElOW THIS LINE.

)7SC sonA Î i /991
,PA 5700-22



ATTACHMENT 1

LETTER WORK PLAN FOR ADDITIONAL GROUNDWATER MONITORING WELL
INSTALLATIONS AND ASSESSMENT

AT FORMER UNDERGROUN STORAGE TANK SITE 1523,
MARIE CORPS BASE CAMP PENDLETON

AND REGULATORY CORRSPONDENCE



LETTER WORK PLAN FOR ADDITIONAL GROUNWATER MONITORIG WELL
INSTALLATIONS AN ASSESSMENT AT FORMR UNERGROUN STORAGE

TAN SITE 1523
MA CORPS BASE CAM PENDLETON

Approved:

Approved:

Contract No. N47408-01-D-8207
Task Order No. 0102

Prepared for:

Southwest Division Naval Facilties Engieering Command
1220 Pacifc Highway

San Diego, Caliornia 92132-5190

Prepared by:

BATTELLE
505 Kig Avenue

Columbus, Ohio 43201

April 15, 2005

()a-¿ (~
David Clexton .
Battlle Project Registered Geologist

~ ,

1



Letter Work Plan for Additional Gröundwater Moiîitoring Well Installations and
Assessment at Former Underground Storage Tank Site 1523

Marine Corps Base Camp Pendleton

This letter work plan for additional groundwater monitoring well installations and assessment at Site
1523, Marine Corps Base (MCB) Camp Pendleton, was prepared for the Southwest Division Naval
Facilities Engineering Commnd (SWDIV) under Contract No. N47408-01-D-8207, Task Order No.
0102.

This plan was prepared in response to comments provided by the California Regional Water Quality
Control Board, San Diego Region (RWQCB) at meetings conducted January 29, 2004 and July 20, 2004.
Both meetings were attended by representatives from Battelle, RWQCB, SWDIV, and MCB Camp
Pendleton AOS ES (Battelle 2004a, 2004b).

il summar, the RWQCB agrees that free product recovery and excavation should be implemented at
Site 1523. il addition, RWQCB requests that additional groundwater monitoring wells be installed in the
canyon to the northeast of former UST 1523, as well as behind Building 1523 to the southeast. Unless
otherwise noted below, all procedures for soil boring advancements, well installations and well
development can be found in the most current work plan for site assessment activities at MCB Camp
Pendleton titled Work Plan for Characterization of Underground Storage Tank Sites in Areas 12 and 13
at Marine Corps Base Camp Pendleton (Battelle, 2004c).

Objectives

The objective of this effort is to install additional groundwater monitoring wells in the canyon located to
the northeast, which is the interpreted groundwater flow direction from the UST cavity. il addition, a
well wil also be installed to the southwest of thé former UST to further define potential contaminant
migration in this direction. Figures 1 and 2 ilustrate the current and proposed monitoring well locations,
respectively. All site activities wil be conducted in accordance with the current San Diego County
Department of Environmental Health (DEH) Site Assessment and Mitigation (SAM) Manual (DEH,
2004).

Background

All informtion pertaining to the general site description and location, as well as regional geology and
hydrogeology, can be found in the Environmental Site Assessment Report for UST Site 1523, Marine
Corps Base Camp Pendleton, San Diego County, California (Ninyo and Moore, 2000). This informtion
is also summarized below.

Site 1523. Site 1523 is located in Area 15 which is also on the east side of Camp Pendleton in the
foothils of the Peninsular Ranges. The site consists of Building 1523 and the area that formerly
contained two USTs. The site is specifically located east of Vandegrift Boulevard, just south of
11 th Street. il September 1996, one (1) 1,000-gallon reinforced concrete UST and one (1) 1,500-gallon
reinforced concrete UST were removed from the site. Both USTs reportedly contained diesel fuel that
was used to heat Building 1523. Quarterly groundwater monitoring and free product removal are

currently being undertaken at the site.

Based on data from previous environmental investigations, the site is generally underlain by fill, silty
sands, and a conglomerate which has been identified as the Lusardi Formation. Groundwater at the site
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has been observëd at depths ranging fröm approx.imately 30 to 50ft bgs.Free product has been detected

in two of the wells located in the interpreted groundwater flow direction to the east of the former tank
cavity. However, based on the site geology (i.e., bedrock high) and groundwater flow calculations using
various combinations of site wells, groundwater may flow in various directions at the site. Quarerly
groundwater monitoring and free product removal are currently being undertaken at the site.

Soil Boring and Groundwater Monitoring Well Installation and Development

All site activities including utilty clearance, permtting, driling, well constrction, and waste disposal
wil be done in accordance with procedures described in the final Work Plan for Characterization of
Underground Storage Tank Sites in Areas 12 and 13 at Marine Corps Base Camp Pendleton (Battelle,
2004c). A C-57 licensed drllng contractor wil be contacted to install groundwater monitoring wells at

Site 1523. The contractor wil have the appropriate certificates, experience, and training.

The placement of additional groundwater monitoring wells at Site 1523 has been determned based on 
all

available site information, including: (1) the location and results from existing soil borings and
groundwater monitoring wells, (2) interpreted and calculated groundwater flow directions, and (3)
logistical site constraints in the vicinity of the proposed work areas (i.e., sensitive habitat in the canyon to
the northeast of former UST 1523, site utilties, existing buildings and landscaping, etc.).

Each groundwater monitoring well wil be constructed similar to existing site wells and wil be. screened
across the water tRble. Exact placement of the screened interval wil be determned based upon the
subsudace conditions observed during the advancement of the borehole, as well as conditions observed in
nearby existing wells at the site. The SAM Manual and the California Deparment of Health Services
(DHS) Leaking Underground Fuel Tanks (LUFT) Manual standards wil be used as guides for the
constrction design, installation, and development of groundwater monitoring wells (DEH, 2004).

Soil samples wil not be collected during the investigation at Site 1523, as soil contamination has
previously been adequately characterized at this site (Ninyo and Moore, 2000). Soil cuttings generated
during well installation wil be collected and stored at a designated storage area located within Camp
Pendleton for future disposaL. All disposal of investigation-derived wåste (IDW) wil be conducted
according to procedures outlined in the final Work Plan for Characterization of Underground Storage
Tank Sites in Areas 12 and 13 at Marine Corps Base Camp Pendleton (Battelle, 2004c).

All newly installed monitoring wells wil be developed a minimum of 48 hours after completing
installation. The static water level and initial pH, temperature, specific conductivity, and turbidity wil be
measured at the beginning of development. Well development wil be accomplished by first bailng out
accumulated sediment or mud from the well. The well screen then wil slowly be surged. After bailng
and surging, the well wil be purged with a submersible ptnp. As development proceeds, the quantity of
water removed from the well and the measurements of pH, temperature, specific conductivity, and
turbidity wil be recorded on the well development field log. Development wil be considered complete
when (1) three consecutive measurements of pH, temperature, and specific conductivity taken for every
one-half borehole volume (after the first borehole volume was purged) vary less than 10%; and
(2) turbidity is 5 NTU or less. If a limited amount of groundwater exists at the site, the well wil be
surged and purged to dryess. Following water recovery in the well, the well wil be surged and purged
to dryness for a second time. Following the second round of surging and purging, development wil be
considered complete. Water produced during well development wil be collected and stored at the
designated storage area for future disposaL.

All work conducted as par of the additional groundwater monitoring well installations at Site 1523 wil
be pedormed in accordance with the Health and Safety Plan and the Community Health and Safety Plan
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that are found as Attachments 2 and 3 Ìn thefil1äl WofkPllnjor Charac:eiiziilioiifor Underground
Storage Tank Sites in Areas 12 and 13 at Marine Corps Base Camp Pendleton (Battelle, 2004c).

References

Battelle. 2004a. Meeting minutes from Quarterly Status Meeting with RWQCB, SWD, ACtS ES MCB
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Alan C. Lloyd, Ph.D.

Secretary for

Environmental
Protection

Over 50 Years Serving San Diego, Oi'ange, and Riverside Counties

Recipient of the 2004 Environmental Award for Outstanding Achievement from USEPA

California Regional Water Quality Control Board
San Diego Region

Arnold Schwarzenegger
Governor

9174 Sky Park Court, Suite 100, San Diego, California 92123-4340

(858) 467-2952 . Fax (858) 571-6972
http://ww.waterboards.ca.gov/sandiego

June 27, 2005

Assistant Chief of Staff

Environmental Security
Attn: Ms. Tracy Sahagun, RCRA Division Head
Box 555008, Bldg. 22165
Marine Corps Base Camp Pendleton, CA 92055-5008

In Reply refer to:
SMC: 50-0634.05:grifb

Dear Ms. Sahagun:

SUBJECT: FINAL INTERIM REMEDIAL ACTION PLAN AND LETTER WORK
rLAN FOR UNDERGROUND STORAGE TANK SITE 1523, MARINE CORPS BASE
CAMP PENDLETON, CALIFORNIA (Document Reference Number 5090.13c
ENVSEC/414)

The California Regional Water Quality Control Board, San Diego Region (Regional Board) has
reviewed the "Final Interim Remedial Action Plan for Site 1523, Marine Corps Base Camp
Pendleton, California" prepared by Battelle and dated May 10, 2005 (IRAP), and the "Letter
Work Plan for Additional Groundwater Monitoring Well Installations and Assessment at Former
Underground Storage Tank Site 1523, Marine Corps Base Camp Pendleton, California" prepared
by Battelle and dated April 15, 2005 (Work Plan). Underground storage tan (UST) site 1523
consists of soil and ground water contaminated by the unauthorized release of diesel heating fuel
from two former concrete USTs located immediately southeast of the northern extension of
Building 1523. The IRAP presents an overview of historical environmental investigation
findings, proposed remedial activities to address soil contamination in the vicinity of the former
UST excavation, proposed soil remedial action cleanup goals, and a proposed confirmation soil
sampling and analytical plan. The Work Plan presents proposed locations for three ground water
monitoring wells to assess the extent of ground water contamination.

The purpose of this letter is to provide Marine Corps Base Camp Pendleton (Base) with
comments and issues of concern regarding the proposed activities presented in the IRAP and
Work Plan.

IRAP SPECIFIC COMMENTS
Subsection 5.3.6
The proposed activities involve the possibility of constructing a temporar decontamination pad
near UST Site 1523 or at Battelle's contractor's yard. Whereas the location ofthe Battelle's
contractor's yard is not specifically identified in the IRAP, it is assumed to not be located in the
vicinity ofUST Site 1523 and the RegionalBoard does not support the use of an offsite

California Environmental Protection Agency
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Ms. Sahagun

UST 1523 IRAP and Letter Work Plan
Marine Corps Camp Pendleton

- Page 2 of 4 - June 27, 2005

decontamination station. Such an approach may have numerous adverse consequences including
but not limited to the spread of site related contamination into uncontaminated areas and/or
potentially impact receptors.

Subsection 5.3.10
The proposed stockpile construction requires revision to include the installation of berms, which
are required to prevent liquids within the stockpile soils from exiting the stockpile and to prevent
surface waters from entering the stockpile soils.

Appendix A, Subsection 2.0
The proposed confirmation sampling plan, collection of 6 to 8 soil samples, does not seem
adequate based on the size ofthe excavation. The number proposed in Subsection 2.2.1 seems
more appropriate.

Appendix A, Subsection 2.3.3
Consider securing the sample label on each container with clear adhesive tape.

Appendix A, Subsection 2.4.1
The consultant proposes the use of an analytical laboratory located in Sparks, Nevada. The use
of an out of state laboratory may be logistically very diffcult for this particular investigation due
to the limited sample holding time of 48 hours, which is a requirement of the proposed analytical
method, 8260B using an En Core sampler. The use of such a lab wil require that field staff
carefully plan field activities to ensure sample holding times are not exceeded and place a
sufficient quantity of ice in each sample cooler to ensure proper sample preservation during
transport.

Appendix A, Table 1-2
According to Step 5, if the confirmation soil analytical data indicates constituents are below the
action levels, the site will be recommended for closure. The proposed activities solely address
only soil contamination; the unauthorized release also has resulted in significant ground water
contamination that must be addressed prior to site closure.

Appendix A, Table 2-2
The proposed analytical plan involves the analysis of the following VOCs: benzene, toluene,
ethylbenzene, and xylene. Based on the presence of other VOCs detected in ground water
samples, the analysis of the complete suite ofVOCs is required during this investigation. In an
email dated June 10, 2005, the consultant indicated the leachability of contaminants wil be
evaluated on 2-3 excavation sidewall and 1-2 excavation floor soil samples with the highest
organic vapor readings. The Regional Board requests an evaluation of the contaminant
leachability on soil samples with the highest contaminant concentrations detected using
conventional soil analytical methods (EPA Method 8015,8270, and 8260).

California Environmental Protection Agency
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Ms. Sahagun

UST 1523 lRAP and Letter Work Plan
Marine Corps Camp Pendleton

- Page 3 of 4 - June 27, 2005

Appendix A, Table 2-3
The proposed analytical plan needs to be augmented to include an evaluation of the leachability
ofPNAs. Historical investigations included an assessment of 

the presence and leachability of

VOCs and PAHs in 3 soil samples with TPH-D concentrations ::5, 
i 00 mg/kg (Ninyo and Moore,

2000). Since up to 11,000 mg/kg TPH-D were encountered during historical 
investigations

(Ninyo and Moore, 2000), additional investigation of 
the presence and leachability ofVOCs and

P AHs is required if TPH - D concentrations significantly exceeding 5, I 00 mg/kg are encountered
during this investigation.

Appendix A, Table 2-4
Note the proposed "soil action levels" significantly exceed concentrations established to be
protective of ground water quality (California Regional Water Quality Control Board, San
Francisco Region, 2005, available at
http://ww.waterboards.ca.gov/sanfranciscobay/Download.htm). As an example, the proposed
benzene action level is 600 ug/kg while the concentration estimated to be protective of 

water

quality is 44 ug/kg. Based on the subsurface conditions encountered during historical
investigations (Ninyo and Moore, 2000), the subsurface lithologies have very limited
contaminant retention capacity and hence warrant stringent action levels. Additionally, a total
SVOC action level (1,700 ug/kg) is proposed, whereas the above referenced environmental
guidance document provides screening levels for numerous individual SVOCs and should be
used during this investigation.

Appendix C, Section 3.0
Based on contaminant concentrations encountered during historical investigations (Ninyo and
Moore, 2000), volume of waste to be excavated, and the proximity of Building 1523, it is highly
probable that the proposed activities wil, at a minimum, create nuisance conditions and make it
diffcult for Building 1523 occupants to conduct their normal daily duties. The notification of
appropriate Building 1523 management personnel ofthe proposed activities and potential
consequences prior to commencement offield activities may be appropriate and necessary.

WORK PLAN SPECIFIC COMMENTS
Since UST Site 1523 is located in a structurally complex portion of the Base, the Regional Board
is recommending the use of a boring method that wil allow the extraction of a continuous intact
core to assess for the presence of structural features (joints, fractures, etc.), which are known to
have a profound effect on contaminant transport. If present, the orientation and attitude of the
features need to be measured and noted.

The Regional Board is requesting the following modifications to the proposed ground water
monitoring well locations ilustrated in Figure 2. Based on the ground water analytical data from
wells 1523-MW04 and 1523-MW01 and the direction of ground water flow (Battelle, 2005), it
seems the proposed well location southwest of Building 1523 should be moved fuher southeast

to a location that will allow the delineation of 
the southern extent of the plume, which currently

California Environmental Protection Agency
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- Page 4 of 4 -
June 27,2005

is undefined. The objective may be achieved by selecting a location that wil allow consultants
to extrapolate groundwater analytical data from ground water monitoring wells 1523MW-I,
1523MW-04, and 1523-MW05. Additionally, based on the orientation and slope of 

the canyon

to the east of Building 1523, it seems that the proposed well location to the east of 1523-RW2
should be moved to the southeast.

RWQCB appreciates submittals ofthis caliber and looks forward to future collaborative efforts
to ensure contaminated sites are investigated and remediated to levels that are protective of water
resources and designated beneficial uses. The heading portion of this letter includes a Regional
Board code number noted after "In reply refer to:" In order to assist us in the processing of 

your

correspondence please include this code number in the heading or subject line portion of all
correspondence and reports to the Regional Board pertaining to this matter.

If you have any questions, I may be reached by phone at (858) 467-2728 or via e-mail at
BGriffey~waterboards.ca.gov .

Sincerely,

Beatrice Griffey, M.Sc., PG
Engineering Geologist
Site Mitigation and Cleanup Unit

BG:jpa:bg D:\My Documents\Facilities\Camp Pendleton\UST Prgrm\Workplan Documents\Interim Remediation WP\1523.doc

Cited References:
Battelle, 2005, Semiannual Groundwater Monitoring Report, Site 1523, Marine Corps Base
Camp Pendleton, California, Aprill2.

California Regional Water Quality Control Board, San Francisco Region, 2005, Screening for
Environmental Concerns at Sites with Contaminated Soil and Groundwater, Interim Final,
February.

Ninyo and Moore, 2000, Environmental Site Assessment Report UST Site 1523, Marine Corps
Base Camp Pendleton, California, March 31.

CC:
Department ofthe Navy, Southwest Division Naval Facilities Engineering Command (SWDIV),
Attn: Bipin Patel, Code OPCE.BP, 1220 Pacific Highway, San Diego, CA 92132-5190

Battelle, Environmental Restoration Department, Attn: Messer's. Christian Zimmerman and Robert
Janosy, 505 King Avenue, Columbus Ohio 43201-2693
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Responses to RWQCB Comments on the
Final Interim Remedial Action Plan for Site 1523 and
Letter Work Plan, Marine Corps Base Camp Pendleton

Responses to RWQCB Specific Comments Regarding the IRA - Beatrice Griffey
1 Subsection 5.3.6 The location of a possible decontamnation pad will be limited

to only the vicinty ofUST Site 1523 where soil removal
The proposed activities involve the possibility of constrcting a activities wil occur.

temporar decontamination pad near UST Site 1523 or at
Battelle's contractor's yard. Whereas the location of the
Battelle's contractor's yard is not specifically identified in the
lRA, it is assumed to not be located in the vicinty ofUST Site
1523 and the Regional Board does not support the use of an
offsite decontamination station. Such an approach may have
numerous adverse consequences including but not limited to the
spread of site related contamation into uncontainated areas
and/or potentially impact receptors.

2

3

4

Subsection 5.3.10

The proposed stockpile constrction requies revision to include
the installation of berms, which are required to prevent liquids
within the stockpile soils from exiting the stockpile and to
prevent surface waters from entering the stockpile soils.

Appendi A, Subsection 2.0

The proposed confirmation sampling plan, collection of 6 to 8
soil samples, does not seem adequate based on the size of the
excavation. The number proposed in Subsection 2.2.1 seems
more appropriate.

Appendix A, Subsection 2.3.3

Consider securg the sample label on each container with clear
adhesive ta e.

5. Appendi A, Subsection 2.4.1

The consultant ro oses the use of an anal

Berms will be included in the constrction of temporar
stockpiled soils. No satuated soils are expected to be removed
from the excavation since the depth limit of the excavation
(approximately 12 ft bgs) is well above the water table
(approximately 31 ft bgs).

The number of proposed confirmatory soil sample stated in
Section 2.2.1 wil be implemented in the field - up to 8 sidewall
and 6 basal grab soil samples wil be collected.

Sample labels wil be secured using clear adhesive packagig
tape.



Responses to RWQCB Comments on the
Final Interim Remedial Action Plan for Site 1523 and
Letter Work Plan, Marine Corps Base Camp Pendleton

6.

7.

8.

.(JC)IIII~nt

located in Sparks, Nevada. The use of an out of state laboratory
may be logistically very diffcult for ths parcular investigation
due to the limited sample holding time of 48 hours, which is a
requirement ofthe proposed analytical method, 8260B using an
En Core sampler. The use of such a lab wil require that field
staff carefully plan field activities to ensure sample holdig times
are not exceeded and place a sufficient quantity of ice in each
sample cooler to ensure proper sample preservation durng
transport.

Appendix A, Table 1-2.

Accordig to Step 5, if the confiration soil analytical data
indicates constituents are below the action levels, the site wil be
recommended for closure. The proposed activities solely address
only soil contamation; the unauthorized release also has
resulted in significant ground water contamination that must be
addressed prior to site closure.

Appendix A, Table 2-2.

The proposed analytical plan involves the analysis of the
following VOCs: benzene, toluene, ethylbenzene, and xylene.
Based on the presence of other VOCs detected in ground water
samples, the analysis of the complete suite ofVOCs is required
during ths investigation. In an email dated June 10,2005, the
consultant indicated the leachability of contamants wil be
evaluated on 2-3 excavation sidewall and 1-2 excavation floor
soil samples with the highest organc vapor readigs. The
Regional Board requests an evaluation of the contamant
leachability on soil samples with the highest contamnant
concentrations detected using conventional soil analytical
methods (EPA Method 8015,8270, and 8260).

Appendi A, Table 2-3.

R.l~sponse

preservation prior to sample delivery via priority overnight
delivery to Alpha Analytical of Sparks, Nevada. This wil ensure
that holding times and sample preservation criteria are met,
specifically for En Core samples. Prior notification will be given
to the lab so immediate receipt ofthe samples can be
coordinated.

The course of action will be revised to recommend No Furer
Action in Soils (N A in soils) if confirmation soil analytcal
data indicates constituents are below action levels.

The ful suite of VOCs wil be analyzed instead of just BTEX.

Select soil samples reportng the highest contamant
concentrations for their respective compound (PNAs, VOCs,
TPH) wil be screened out for leachability tests.

PNAs wil be added to the list of analytical parameters requiring
leachabil testi.



9.

10.

Responses to RWQCB Comments on the
Final Interim Remedial Action Plan for Site 1523 and
Letter Work Plan, Marine Corps Base Camp Pendleton

Comment

The proposed analytical plan needs to be augmented to include an
evaluation of the leachability ofPNAs. Historical investigations
included an assessment of the presence and leachability ofVOCs
and PARs in 3 soil samples with TPH-D concentrations .:5,100
mg/kg (Ninyo and Moore, 2000). Since up to 11,000 mg/kg
TPH-D were encountered durng historical investigations (Ninyo
and Moore, 2000), additional investigation of the presence and
leachabilty ofVOCs and PAHs is required ifTPH-D
concentrations significantly exceedig 5,100 mg/kg are
encountered durg ths investigation.

Appendix A, Table 2-4

Note the proposed "soil action levels" signficantly exceed
concentrations established to be protective of ground water
quality (Californa Regional Water Quality Control Board, San
Francisco Region, 2005, available at
htt://ww.waterboards.ca.gov/sanfranciscobay/Downoad.htm).
As an example, the proposed benzene action level is 600 ¡.g/g
while the concentration estimated to be protective of water
quality is 44 ¡.g/kg. Based on the subsurace conditions
encountered durg historical investigations (Ninyo and Moore,
2000), the subsurface lithologies have very limted contamnant
retention capacity and hence warant stringent action levels.
Additionally, a total Sy~C action level (1,700 ¡.g/kg) is
proposed, whereas the above referenced environmental guidance
document provides screening levels for numerous individual
SVOCs and should be used durng this investigation.

Appendix C, Section 3.0.

Based on contamant concentrations encountered durg
historical investigations (Ninyo and Moore, 2000), volume of
waste to be excavated, and the proxity of Buildig 1523, it is
highly probable that the proposed activities will, at a mium,
create nuisance conditions and make it difficult for Buildi 1523

Response

Because the natue ofthe remedial actionis "Hot Spot

. Removal" of bulk heavily contamnated soils (TPH .
concentrations ~1,000 mg/g), it is the objective of the remedial
action to remove those soils to the extent practicable (residual
soils likely extend under the buildig). Both leaching data
results and the San Francisco Region, 2005 soil screenig levels
wil be used in conjunction to determne the subsequent course
of action if validated soil anlytical data following the remedial
action indicates soil concentrations above the 1,700 ¡.g/g (total
SY~C) and 44 ¡.g/kg (benzene) screening levels.

A meeting With site management personnel and base
representatives wil be conducted to help plan the logistics of the
field activities.
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Comment ..
Number

1.

2.

Responses to RWQCB Comments on the
Final Interim Remedial Action Plan for Site 1523 and
Letter Work Plan, Marine Corps Base Camp Pendleton

Comiiient
.

occupants to conduct their normal daily duties. The notification
of appropriate Building 1523 management personnel of the
proposed activities and potential consequences prior to
commencement of field activities may be appropriate and
necessary.

:.

Respon~e

Responses to RWQCB Specifc Comments Regarding the Letter Work Plan - Beatrice Griffey
Since UST Site 1523 is located in a strctually complex portion
of the Base, the Regional Board is recommending the use of a
borig method that wil allow the extraction of a continuous
intact core to assess for the presence of structual featues Goints,
fractues, etc.), which are known to have a profound effect on
containant transport. If present, the orientation and attitude of
the featues need to be measured and noted.

The Regional Board is requesting the following modifications to
the proposed ground water monitoring well locations ilustrated

in Figue 2. Based on the ground water analytical data from

wells 1523-MW04 and 1523-MW01 and the direction of ground
water flow (Battelle, 2005), it seems the proposed well location
southwest of Building 1523 should be moved fuher southeast to
a location that wil allow the delineation of the southern extent of
the plume, which curently is undefined. The objective may be
achieved by selecting a location that wil allow consultants to
extrapolate ground water analytical data from ground water
monitoring wells 1523MW-l, 1523MW-04, and 1523-MW05.

Site 1523 is underlai by the Cretaceous Lusardi Formation
(KRL), which is described as a boulder and cobble conglomerate
(Furu, 1982). Battelle conducted an excavation at nearby Site
1575(700 ft nort of Site 1523) which consisted predominately

of the Lusardi Formation (4 ft to 22ft bgs) (Battelle, 2002).
Corig of ths formation would not be feasible for the purose of
detennning strctual featues Goints, fractues) as potential
pathways for contamnant migration. The upper 15 ft of the
Lusardi Formation is comprised of very weathered clasts
(breakble by hand) of the basement complex (granodiorite)
within a loose silty sand and gravelly matrix. The natue of the
diesel release associated with Site 1575 was permeation into the
weathered clasts (cobbles and boulders) as well as the matr. It

is anticipated the lithology at Site 1523 wil be simlar and as
described from site assessment boring logs. However, the
exception (as with the case of Site 1575) being the subsurace
lithology is a conglomerate composed of basement complex
clasts and not the basement complex itself.
Battelle concurs. The locations of the two subject (proposed)
wells will be shifted (to the extent practicable) toward the
southeast to allow for better delineation of the southern extent of
the plume as well to line-up along interpreted flow paths.
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Additionally, based on the orientation and slope ofthe canyon to
the east of Building 1523, it seems that the proposed well
location to the east of 1523-RW2 should be moved to the
southeast.

Battelle. 2002. Revised Final Corrective Action Plan for Site 1575 (Includes: Documentation of Interim Remedial Action Activities) Marine Corps Base
Camp Pendleton. October.



Zimmerman, Christian T

Subject: FW:

Importance: High

Good morning folks. I have reviewed the RTC for the Final Interim Remedial Action Plan
and Letter Work Plan for MCB CP UST Site 1523. All the responses to Regional Board
comments (RTC) are adequate. Regarding RTC to IRAP Comment #8, please note the
leachabili ty of PNAs is only necessary if TPH-D concentrations significantly exceed 5,100
mg/kg are encountered. The leachability of PNAs was adequately addressed during prior
investigations on soil samples with a maximum concentration of 5,100 mg/kg TPH-D. If you
have any questions please feel free to contact me.
Have a great 4th of July weekend,

~~~ "Storrs CIV Chet C" ~chet. storrs0usmc. mil~ 06/30/05 05: 32PM ~~~
Beatrice,
Attached are Response to Regulatory Comments (ref: SMC: 50-0634 . 05: grifb) to the 1523 IRAP
and Letter Workplan for Additional Site Assessment. Pending any further comments from
RWQCB, we will commence with field work on 11 Jul 05. Your response to this email will
act as receipt of the Response to Comments. Thank you for your continued support of the
Camp Pendleton Remediation Program.

VR
ccs

C. Christopher Storrs
Assistant Chief of Staff, Environmental Security Remediation Branch Box 555008, Building
22165 MCB Camp Pendleton, CA 92055-5008
Office: 760.725.9774DSN: 365.9774
Fax: 760.725.9746
Email: chet.storrs0usmc.mil
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